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ljj> fjs- Jidii 

^ ^UtU Ua^ j jl^l dji^ 

JS] 4d^l CjUjISJI (jQjUaptI Uo-^ (3 jjI .1 5 

Descartes’s OjlSojJ 4J3JI - jl3^l jUa 

(>a^ Iajp-^ ^ ^5JJI5 tB^te machine 

Homme iJ'Sll - jt «.>^l jUil IIa 

IS^J .La Metrrie j^jfws ^ JaS Aa machine 

>-UI dJi L-ff - a_^) oLi5l^l CxJlS 

•* * *• 

* »•’ ft ^ ^ 

tj* 6-^ tO^T l^l .. - 

dAijiai]^ ^JlSj 

Cil i .< a J law il^XI (iUj aAiSjJI 

hi 4 j^3 i^Js- .4apJ1 oUjISJI 

jo^l jl di-c^ ^jJ) (jU- dji jl 

<ijasu d-Jo Species ^^ajsJ 

(joA) ij) y| (j\ _ s Ssf (Jl i_ ■■JWO.VJ 

05—- development ^ /v:t | iJLs>-^ 

^jji^ 

« 

jjL-*uJ 1 ol^istll (j) 

L^ j )a .Ij 4_5j jJaJI ^jl ^Jb 



it •■ 

pjoflj 



—«* Q" .n ^5_JLII Id 

JuOJlII j^- ^-i ^jAteii-7_t 

-iaid y ij 
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uljiiuaiJI 


^ 53 ajJ) jOApJ) t >0 03Sj 3 OluipJ) cjl5 U *0^3 .4 jUa^ JJ jrj^ JSL-iu 

M 

Olkk^» J .DNA jixwjJI i 0^ ‘DNA (Iji) 

*• * 

jjjb Js^l JLt 5I - ii«3 (^1 aUJ Blueprints 

JaiSLo qSISJI 4^ i tJto-yii 4jLJt^l i i|5-9 

qo t^l 4jLJLi1I 4^3^ olpul Jbo^ 5 -ljLH jl lil .41^33 

^323 *1533^^1 sequence J_-u*L*» oM 3—^ -Ai^* 

jOjXl 3 ftlSIU J—»‘06*^1 J^—^3 t«C)U*i>-» i3-p-3 

.4A4^3i) OljJiUb 

(3 " 3jiU »Lti .aI 4i^1 oUjI^I 0^ JA* ^ 

jflApJI aLi jl jbljisl bapJI j- <lil jA 

^ 4p(^iaJI 0jiib tSjl^ C^J^3 j->^^ i333^^ 

- L^aJ^ kS 33 ^l jflAPtJD Juol^l J <«U«7ll 4 Q < w > fl 43 ^»a iJS’ »L1 j - 
JSjIaJI jlSj>y jSo ^ 4)1 3A «dJS j _-0 4^1 ^1 ^ U3 <\^y^ 63^^ ^ 
O^ 3 lp«-o CJLii JlU .c-ftJ^l l4>jrj3- (^1 0151*^13 jol>oS)t) (.iiipcff 3 U 1 II 

OljikJls -j'l-JI i3 ^1*^3^^ 4. «.ajJ) oL^lilb «ioL?-» OU*»^ J3-S*ll 
(Sickle - cell anemia P'JJl >49 Jlo ((jbl^l (3 4A*rfuii) 4 tn < » « J I 

*r 1 ** 

IjuS^ jLjjj J1P-I3 ju?- (3 mutation 5j—oJaj ljiid>sM ^>11 {j £-3 .ftUii—«») 

^ 3 ^^ jA 4^UJ1 jl jrj-Ji <, 30^11 jLk>j«u JU 2 p -1 

(jlj J) caljL'gZ.-^oyi (jr*—4 ^ £^3 3^3 ‘*>^1 j 3 lApq )i ^3J^1 

«* •* 

.jojaJLI genetic predispositions 

Art. A.C. d. ^-^3^ j^** ij®j—^ iAjo\^» OU^ —“** 'jl 

jLfr 0«L> JtSJ .machine metaphor 4J^) jbwS (ijl—pt* Jli/i ^ J 
^^^o 4Lo j^l yjls^l qH 4 jUi 1! j3^ j^ U 2ihj£> heritability «doj3J ^ld» 
4 aU^ j.o ^IqS^b ‘(3 «j5l3l3» OU^li '3 —^ joIp^SI) 

tXjhAi ^^ 6 *^ j.« jh»Jl ^ U 4^i 3 I 

(.1<jj 32J1 4jjl9» jJL-jdifl qp^juaio )4 —tt jA ^193 .^5qp-y) CjL-aUj?<JI 

0*^5 (3 jS'ltI 1 ^ (*) 
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pJXflJ 


.OUrfifl (jiwj (3 4 jLU ^5<>-3 (^1 .missing heritability «Si5AAJLI 

^^^^1 d»3 Jj9- 5I. JllLI J^, Mt ^ 

(JcLaj J^ Sj-Sjt« oLjjJaj I Jswjj jl j-X^ 3 

5^ jlpwU ^xi5i)l approach 4_)jLUI gSlii vSJLp- 1 .dJJJ jji—^ OLx^l 
.U^lli] (xUjI iljLe^ dUae-L jl^l 01^^ qi*ikw«J J cUap-l 
*AaI*J ^ *3 Ja*JI jry-id jl 4, 2 a S j> - Jjbl^ jju-4uilJI I'AA ^^>533 

if 

SSj^ :>ijj oW> fejti tiUa5 .^1 J^Uj jb Jais 

4il^ OUop- ^3j 3! .^5^1 aSji, ^>o l^ ^>o J.asj i>-jju l^UT 

JSXj jl^l L^L*^ 31,5jl^ js] 3! .IjljSo jtJl 

<2*ows JSLLj (^iJaj Laip - ^^1 jlpwi - |Juk 3 5^l*J) OlcjvJI jaI- 4 ^ 

Ol9Mla^yi3 .db^l j *J:illp.;ill3 4jLijJI 4x^3! ^>0 iiJI jiUxtl jj <_*r^ 

>laiJ) vJjwaJ3 <i)^l g;loJ3 J jj*tj ^3^ ^ Ji; ...a JSL-tL) JLP-3J <^1 

** 

.^^1 ^ A <a. o J (JjUalaoba <j ^jIclII LoL^ 
O5J (Ji* 4 1a . „_ M cJI 4^3J3iij3XI Old^hj^^l CiVb- Ljl^- LjLsju 93 ISj 

4_^Sl| C>l^\jk^^\ 3I JSXi 3! 
1^1 jlS b| L^ cij*j jl UJ jls .ji:;ix»-l3 oljUa d>3JL_c>- J| su jl 
4^1*3 3I genetic 4_^lj3 ^ 3I ^Sfl 3I :>lj_iSft ju L^ 

gt*pto) ^3iii ^iLia k_Aj—uo 3A1JI fiLijI (^Sli^l 4ocjii 3! environmental 
153^11 J_5iAj 3I .iiL_ail) Liiojlj J—ssAj 3I (developmental noise ^s ^-4 

?4 j 3 aJI iLpojtlll ^^LalS^}3 

oLo_«dl 4^L J3P- ontological (_^^3J3kjSl| Jl3_«Jj Is^ 

Jl J^3iJI J3-_p- epistemological l.AjsLa Ik ... I ds^\^ .Cits^ko-iU 

lJli> bj \. jl5 OS3 ^5! J j;^)s J 5 jl 5L_«JI oIJitoLI J3:^3 

d.^3 .molecular biology ^j?J) 1-0^313^! ^jIsoI a_JL> J 

•% 

Jlpv Uil 6 - fijJI ylcj .(.Uiaill j_V '*’dNA 1535 ^! J.jlw 


J dJl SjLi^b Sfrl^l ilbLJ <DAN ^;;^vpcu*J!J) jct^oLa 4 JI 1 II oljLJ^I j (*) 

'(55^^ jieLpJU Jj^aiJI 4^ 
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uIji-LJUualjl 


'iUjkS'3 4JL5j S^Us bkjUf^b jLoUii^ inheritance «4 jIj5JI» 
4^3 dsKja C*2l Ji3 4_il 3 Jlo (S35lJl jOAfi^Jb jSL-iJl3 ^l*JI ^U—jl 
ancestry <3 lit 0^ lH* g—4*<liJI u>^l 

cjliSJ! Ijub .«<533iil UAao- j 5A e.^^ JS Oi» :JLfij j^) 

3I t( 333 —jiiApJJ (jjo.-^l3 jl Pu J J siot) ilyic 63—^ 6^ (J 1 

.U«3 Jl> ;3jJI (genetic reductionism ^3133)! 


Richard Lewontin 

Alexander Agassiz Sliwl 

^jloLm jjU^I ul3*»dl \jMio 
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U;iJj:u Uliioi uUlgj 
UUJ^I ijg=i 

(UoJLslII ubajOQjJI 

Uv l . U JLoJ>^ ygjJLuXj 

SHELDON KRIMSKY 

5^ JC^ jW«jl C>L-ifi|jG (j 
J 5 lai 3 .natural sciences i Ji&U kll ^^kJI j 
JlSL_il ^jl J| LJbJuj- oL-mLo L-i jiai J5 

(j,rp>LI dLjjfc <^ 5 ! 

jopt-iJI ^ 5 JJI fjjt canonical 

ds^^S 3 ! 

.5j 3 SaL-c- dLJS 

(J a M <. t 3 .1^1—iL-JjStl j 03 _jaiJI 
«JsaLil» cP 3 i^ Jlitl Jju—«> 

1905 ^UtU ^j 33 Principia 

OLflr>!l4l dfL_i<i> ct—pb .Relativity --^l i 
ipa^jJLI 4j^JaJI 

5^lfr5 <4— uJu JL^t ij JLiS 



(bjJio 


dLjto 

-r«*^ ^ LJ I3 

j^io3 3 ! 
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.Oljrj—.Olff^pualll iSj ~~^3 ‘OI>_p*aH ^sLJs .0I5;—» 

JLJ335 ti) Jq^\ i3Ua3 431 —*-335 c^1»Ipo^I 43 t «»33 ^J£■ Jaso dll—«»1 jli 33 

pll> 3I jJ3i^ ^4—Wl flUifr —<mj (lltlj .SjJJjf Ol—la^^Lo 

^ dJI^lP^I yS) ^ J1 ^31—Jl ^Uif^ tyt-J 0-1— 

OX ojjb .L-^3J3iJI 3! 3 ^ frL_*A^I ox tS'>U»l 

a^3jLaJl3 a^Ui*r^> OUxx-iiJI 4 j^i ^Ux LiLo-1 (»Ji 3 i^^Jl 

i,^Jili",^ 4jl (^Jo v5«iJi jOPt—itti Jib (Jl^l J * *' ' '•*» .ikxJjll) ^lllU 

4jo1S^1 3 ji>\^ ^jXi <Im\j oP 4 J 33 _«J,I ilSlk Cjjo 4^)30^. 4 Jlj 3 

J5L»33 *UJ 3 Jl 3 j3xxJk)l oIKJI tiUi ^ o^ - ,jjr^Ujx)l (53!-*^! 

.j3^adJI 4 xb J 1 4*xl3iJI JL^l J 1 Oljl«l*^l 3 Ol^ u . « * 3 - 

Jujb (—*uSJ *LpujI >«»1 IxIJLsJ— a»l O^ (3 Obl 3 *lwi»l) ojjb Xjj?t:_«03 

JU dilSJl OL-^I^I 3! ^1 O^JLp^x Jj3xiJ (*IrJI ^Ij-JI 

j^ Silptx Jl_uu^l ^3)_<JI 3^ oLfljtf ul J3^ ftloil 

M M-^ • 

.o 33 ij OlsL-i^lj Cyo p ^1 (>» 

4lsic^ Ux liUitI ^JUu U%o Adam Smith d*;^ 0^^ 

^3 ^Aa (>a ^ II ^ ^ il j 36 l» -03^ 6 ) 3^3 i 3 ij^ 3 l^ t 3 L>^ 

Ljuii 4 J iJllx - 033 liJlj ^LJa 5 2 Sj£^\ SiUU ^Ua;^ - 0 -^ 3 i^ 

^lk3 i lja^\ l^::pJLax ^3^ Ji iy *--3 ox 4 p. 3 x^ £x:ii?ai 
JgiLx 4 :?«^ du^ ^ ^^^«^_JJflJl3 ofi>o 3 dl 4 xSj?o ^3iLa2^l 

l^kl*aJ ybl3is^I h ^3 (J ‘LJ 3 i^ 

isiJaJI fjs- JJti i>* jAl3JaJI oalgtl^ ^ 0x3 dpIjjJ! Jg^Lx 

ilLflx djj^ John Locke ^3) 03^ ^ ‘ 6 ^ 3 *^ tS^ 4 * (> 

0>^ 4jl ox Essay Concerning Human Understanding JLJ^t ^! 
p.rt> juJii:> o*toi. U 5 ^ joJb o^ 03 *^ (i Jxpiw—« 4 »I 

^ Lxi^S oIpJWLI - «4i9^Stl ^3UJI 653i^» j-Jl - David Hume 

/^^Treatise on Human Nature 4 jj.iJI 43^^! Jy’’ 4 jUij 
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Natural Selection oUaiVI i C>-isJ^ Ul 

i 5 iJI Herbert Spencer Jlo O-- c^Uii^VI .U-b 

. jLJ>U j^kiJI ^ 

g^UlP-VI ^ ^ OU*A.OJ - I 
Richard 5^31^ 35 UJI - ^1 

<uUJ li ax^l ajjS;iJI SUjpJI *1 a^jjljJI Hofstadter 

Social ^fiJ^\ j 4 ^ 3 jIjl)I 1944 jiLoll 

4 aJaiJ 4 i«dia j i| .Darwinism in American Thought 

l^b M4 5>Aj^ OLjjki »Ui*JI ^405 .cLjJLpJI jtjjllJI j Ljjji» 
qXa Jlfl ftlj3 L Ji ai^l |*l_lajiS ^^1*U ,^|jJ) j^l ^ J| 

OjutUi^yi 4 jI:^ a_5ijl3 S%\^ uJ>i as ,^1 iJLwdl r. l s,.UtI | 

•^>^3:!'^^ Jjjjb oIsUjS'I ^laj?ci«,l I^.Ul jjJJI 

Sl^Jb « 5 jJ lJI Jl ^Uadl UUaj J 5 _J 3JU ^jlt_SI L_«JLit 

jls ais .quantized 5 aa^ U^S 4 jyb OIjIjuo J J5a3 oUjjvSdl^ 

JS'l^l j^Ju ^ Oe?’3J'A^fr)l 5 jil I iflJaJ) OISLrJ^I jiwj dia 
Werner JJ ^ jl j| jjj U .s^-s 

.oajaipJI ^1 4jjiaj j Erwin Schfodinger jj5ji3 Heisenberg 

.^I^U Uli^a ^1 J^l j j^ Lo Salt aajapJl oL^^laiJI j| 

Ua^l (Jl Cy^ (5jj^I 4.* A l y .tl olj5—SJI Cja^__rt as^ 

^ 13^1 (aj 33 JI .^1 .aj 3 >. jjb^T. jj3jla < jj 3 j j-ij^] 

^ 5a3J Cols' jjjiadl j^l (>i_4 g >ILo J3Jj> ^3 . 6^1 4_istm 43 Uj 5J) ia^l 
a^l jA JjU^ (JoSUl-«»I dJa ^^13 olaj as ^jpJI el^SlI 

3P0 ^aA ^ l^3S Jal 5 Jl j oSsA 4313311 5 j 33 Col 5 . 4 _wjSn 

DNA ^33ill jflApJI ^ ^L^l :5j^l olas-Sf! JuodJ3 .LU Ot_u4A3- 
j 5 aH 3 ^l (- 9 LuaSl 3 ^( 1958 ) 1533^! joapJ! jjo jo3jJ) ^uo ^13 i ^^^(1953 ^Ud!) 
:^"\ 1961 ) 4jlj3l) hjL^\ ^Lia^(3 .<»\l 961 ) (,^1 ^) Operon 

. ( 1970 ) J44J jiJ3 jo33J) Jl ;5a3J (^331!) ja_Ai?JI : 4 jjS^I 5 a*AsJ !3 
J''^(2000) ^3:^1 dLhs /"^( 1973 ) 4 ^y akj ^JJt ^33J| 
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jLjJk*Jlj ijil Cy^laJ jj—J^ 

bjrOSUI ^3l«2J UoS OLl^>aJI dJbd C)l«>'l>tib OLi^JI 

^^ybUaJI ixoJli OUl^l OLi^kWb ‘OtiUli OLJl3*pJl3 
Jpliill3 j(physrcal traits 4 jJu<j^I OLLaJlj J*o) phenotype 

OU5Uil o-^ ** code jljj (^1 4_-*1 a*JI 5 <4i*Jl3 OU^pJI OjH 

^ g ^ 

Jlj d CiilAi^ ‘(53yJ' 

OLsS^x* a**J (‘5-^' 4-^ 

Ud3 jjhl33 Uw 4 (335*^1 joapJ) Ch* (>® f3—ciJtsJ <3-**Ut 

adenine ;atl3SJ)) nucleotides 01^*33^53^ ^jl 
^1 21^3^1 0 ^ .(thymine q^l53 guanine ^^13^3 cytocine 

g.> 1^3 James Watson ^3 <»kl3 6 Uj ^533iJl j<aApJ) 

j jjtL! jj» Double helix ^3^3-^ ^-1—13) i (J—c- Frances Crick 

4Ai3i galvanized j—aUU 4pJa —ma qa ^ 3 «i n a» 

IjSLa bUi ol5 o5L-«JI 2;i3AJl ^^^^<4j3jJI Ja^b^ 


ajJI ^i3. 5 jt 5 0*33 i ‘C 3 ii^' i OL^I 

.OLM33jdJ Oljo3i»JLI (53PO tS33iJI jjflApJI ^ ^aSS Oll^l Ojjlc.1 

<hj^y 4i^3 I 4 J jl_«j^l ^^Ujt iS <i33^' OoxlpJI ^ jl 

1^1 iQtTgj 0-i3 J^l3i)l (jA ^3j ^ ^ ^1 

3! 4jj^jj ^Us3 ^3] 03^ j-A junk DNA (Ja^) ^333j 

^33J1 jOApJI ^ Cutt— w 33 .evolution J3la2)l oL_aL^3 ^Uap- - 

l^ JS .dJLafliA g_!a3 Ji 6-® 4 2 J'^) J—e^liH 

^ ...n . ^3 .^*1 Ij 1>:>3:?-3 jJtAil 0i^3>> Cy° "^b 01^3>» e/wapt* 

y ^533} joAPtS^ Js^l Jb <50^1 (533^* jflApJI 4^^ Ojiip-i . jLJ^l 
«* ^ 

(>“ l'J^>®3 0^ dUissJt cil—«S jS) ^ jr^ 'i**' Ji 3 ‘*Ai^3 

(hj) ^3_*-3uj ^33^ noncoding jXj,\ jrb ;533iJI 

•• •• 

iojjJl 3U.jll l Si 5 Ljw ijl ill .coding 31aiJ 6—“ «i 3 So» {.|jff<:L_-.l (♦) 

.[^jUI] -ifiU 4*j_>fr SiaflJ i5P-5 CiJ»«JI Ji i^WI t^l «3Ajj» ^jl>ll 
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ODXOX) 


«Litful. j^l L a j ib a RNA 

** *• T* 

ooojsJI jIaS jflju jl J| jjAj Ua 30^ Lilt 20 SjJa^I 

•ij(y3^ Cy* OLo^lsfca ^5^lpo (535ill 

i3 (-bt Sjuiatll (^)u*_-«ujbs ^ U 

Society of Experimental g^Lfti^t (j <1957 ^L_sill 

(i4)on Protein Synthesis«0[i-33jJI J^» Ij^Lm j «Biology 
(J| (RNA 3! DNA) (5333 (Joap- (JA OU3ljttl jLaiij ^3 

0*^ <J1 L3i33^ (> I'ijt (jiuJ )i *Ctt33>} J1 ^33^ i>a 3! <^I (533-3 
replication ^L<uJl1m»I jb^iJ CJL03ISM C>Li^3jJI (53IP0 il «(5>^^t SjLaaj >(5333 
jLaj DNA (533^1) jflApJI» SjLjfi (3 IjrjSS' ijjSjXI 5Jui*JI * ] 053 .l^_<ui3 
ia5l—itJ) ^»^Liil cJafrl J33 .«qU3jJI (5 JlJI RNA (533111 (ja-AoJI 
3A (533JI (jflAixl) (jl OjSUI hjUii\ (i 4^1 i-^lSUI 


iiUjtll 4^35 (3 Lo-_«»L£>- b3'i ObJ3jJI (5ip c^l3JI i3 .(JIJJI ^L_*uiirtyi Ji^ 
(3^3 clJiA5U3 bj^ 1^3?" '533^1 ^^OAPtll 03^ Ji3» .^^^^(j5y3j}^l 4jJljuaSj3^l 
^3 (53ill liLlAii ^ 3^ jjol (5L ^LiJI ... < )$ 

(^^Jac-I ijji^L^j^ 4 Lm iilijo (3 (3* (JL^t (5 Uj 

gjAp- (3 C)L:;J3 jJI j 3 jJ i^b jS5l ^ 4^3 Barry Commoner J3I035 (5 jL} 

rtranscription 4pt«u3 (5331!! jiApJI ^Lu«i*.;l ujl3P- 
4j^ (3 (j^ <^ 11 4jkl^3jJfi3lll f^Q rti II ^l__uiLlIuifl ^3—^-€' 

4< iTiv^(>7U OIi^ 3 jJ) ( 3—^ 4£'3ajm (Jj^JG t “ "■ < (4 _ jLotj 

4 <«Q'< (533^1 (jiApJI 03^ <iliap>^l - ^bJas/o g_ lL 

oLo3iK4l t—uuj Ma .,.4jLAiXLI ^3 Ijo ^3 - L —\jhjstA 
(5j3j’^I 03^*^I lI^^ (3-® cL} ‘O‘Ip'3 (333^1 (JOapJI ^ 3^ 4^b3ll 
jt jjs 4335 ^X 1 OJutisJI (jflSbj L 3Jb3 - 4_*1^3_;JI ^ 

0-0 ^3'^3X1 v_jJ3iJI ^9.^PslI - JbjS (Jl^-<^ - gjijpo 4jb3ll 

(JIjJI (535111 

^JS’ S^La . *tt}\ (yi U 4ij^3 jl iuSjjptll 4jb3ll sLUc^ vXiitI <4 jIJlJI d 

(533J) (jilAPell ^Ju£ii obi—(J-Ojaj OU^I jl _<*j5l ^ .dp-^ (>J35J ^llij 
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uljjjuuilil 


ijj OlliiJi... <o ^ RNA t5j3— 

Capcaj 5I ^j5 [)JLI Sju^aII J^Uj 0151^ Cuio j^LoJI CkS5JI 

.Retroviruses OLw^jr^l^ CjLkjjj^I j OL05M1I (jSJij 4*a^ t5 

- prions Ob^jiJI i535^ 03 ^ ^L.<«7l7<xyi (JIaXI (jl—J3 

^>SLff .(Kuru 3J3_5) 05^ ^33- iriUuO ULj Jl^ 4 AII 0UJ3^ 

OljjjjjJI j^3 ‘iSS^ ijji’ ^53Aoo y l^il jjo {j£- OLj^jjJ) 

<ljQ JJ03 tiJ3—jjjJI iJ^p.,pJ^ ^ <^LoJlII (3 OLjLa5jJI 

s ^ 

^ dJLib .1^ MkOj 

Self - ytSil! 4Jli o^-« iJl jl OL-j^^laiJI 

SytoLb ^llo OjjApJl 0U3JJJI 6JLA ^Jl 53 ^ j-^3 propagating 

6^ 0SO5 6351)1 jo^l ti u*^ OL(i5ljtil jij5 epigentics (35-J 
^JJu iCXr^SJi (J1 Ctp3>i C>Lo5ljtll *JJL} tj\S li|5 33 jJI 

•^31"*^ ^^3^ Loi>5j5AjLii OJujIa)) 

^3j ^ ^'1>>3 •SjJlU J5J ^LiuJb ^5L^I ^slJ ^^3-^ 

(Self - Activation JIjJI J-jiiiJl jUaii! 6 iiSL*# 4^ J 41 jIj oUL^ OL^I 
2j3ja j!S\ - (^^j^5)5^| dJii^ 431 ^5Ia£^I (JI j fa*) i^IpJI ^ 3ft QU 

XiJlaj^ 3^^ ^S3iCJL)l 4^1 4^1^103 ,^5^)3 ..^^3 

633^) (Jim (jjo Islad (jl ^IjfL-Sill 

*• 

.^3a3c)l (3 03^ ^ ^ ^4^1 41^ ^ CJU^3J^^ «Ol— 

^1 J3)Ju3 ihM sequences OlJliio (JjIjub 

(jiJ (J^UU ~ ^1 Jl^ Lo ^j^lll3 cO^l^^isJI 

** ** 

CjLiAJzJI cjH 3J^ Jji^ «44H3 

Ijrj^ (Ji SjialU (Jj l^slAT^I 
1976 pistil (J 3 ^^3—^ £—^ tJ ^ <-^3^ 

.Recombinant DNA _Ij^l (533^1 joapJ! oLouI 4AbL_u; Jjli^) 

ioljl^l ^jj J lr>lora (_3 —jJs^l (jj^3A — UA.LI O1IASJI9 

fi A 

Cambridge ojl^l hu>\ j4> o**i^ ij ij^ .Species >^i 
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JI5-J C*o«jl «Qui*K5-ti3L«iU 4JV5J Experimentation Review Board 

(553^1 jOApJI j-o iLftlotil j_c frUJf 

bM©- (jr^3 *535^ 0®^ J—^ ‘bl Oijr^ C*53JI dJS j 

(535*]) (jOApJI jl Loj 5vb JjsJI bMpJI ,_^T ^53 b^ J| jjo 

.(3^b9^l (^fi- b^—w j^yL) y 5! 4ALfi^l L^l^jl OLl^I O^jJ Lo Jou^b jq** , *n l 

4^^) ^)j^| j emergent properties iLJilJI jiuUaptll Ijl.^ o\S 

J50' Jjj^l Sjji jbj jj—oJI CjLjU uuh^a J3 .ljUioJ! Ajo Ia q 

* * " - • 

c4^ljjJI (j b5lj5 i-JjiJttI 4iji5jJ) 4 a»JI oIaSISDI (J^^ j—blpttl 

3:!'^ ^ iJl^j (3 .^iUJI ^liff t^j|0 (>a jLLc 

^liax> illj] (Ji« 54> jlo-15 ^ illjj jl Steven LindowjIJiiJ <j5^APtiJ 

iflj^laJb (Jj 6JU (5,>i^^l JJal**< (jjo Jl^I^ 

*Aj J— Si ,315 (5!^) I Jto (jL pULJI 1 jL> c j^jJI jjO OAP j^iOfr (3 

0;y?dl jfU .a^uAj ^5L^I iX^Syli Iju^ <Jaju*uAil 

l> fL|jJ>l Lq Jllf' 4i2jbk0bO A 

6^ (^1 (533^1 (jiiAPtl! (> *il3P-l5 ^(position effect gs^tl jrob) ^5«»503jSOl 
'-r^-i ’ ^, 4-0*43 (JjI^I (3 3^ ifiliptti 4 a»JI oUjISLII (3 c.aJlpw JSb*oj l^eljS 
J3UJ 5clj-J (5i^ J 3 ,5Jdl y^\ .Jta-jjJ! J-Jlju 

Food and Drug Administration *13^)3 pIJlr)) 5jli| j 1^11 liJji! 2001 
(J^lptt! 4 * A bJI 4 j ji^) —Of ULall Jklfr ^063 (JUiSslII l i 

liJllIt 5jL^I illS^t) (351 j 3 (5Jtc>-| C*iAj2u3 .l^lj3 iljjtJLI 
^lj:>i bioengineering 4j3Ar»J) io;JU^) (j Lajj ^35bm 
l3 S'*^***^ 2^3^ i3 (-1^3^ 01*3 ^3—01503^5 (3 SjoJl^ ^Ij3 

^3A-uJI jjO (jU-l Ob3lo*A (jLft C>L^I (JjO (31-^1 ftljL^I ftl^l!?-) 

.4-0^1 ObJXail (j_^ J5I Ob3A_ -■ucO ^1 O-o 

Cj^l ira l j J 3 3I LLoI ^IJl^I ^JJ—^ ^ ^^3 ^ t lorll 

*• 

^LpJ) (33 (joIpsI)) 3) ^LoJI i3-o JioJLt l-oU*- )i^)jl 4| 

tlopo (4—oL^ OLfljiiiJLa ^*03 ^Isiail t ^ lUvt Ji3 4_*3lill 
^3:1X1 ^IJiill il^LI ^3i«yo 03^ 03SU41-04I 

^3J0 
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^IjgJI uljlillOill 


Jp. |A"" V ^LJI jlpbo ^ Ijj> 5Jb oL^I lJub 

Ijlp JSS ^UtaJI ^3 yhi ^bl 3 ^ 4 _«sLo| 

aS^IrJI 0 $-^ (3 .t^U—wl lilUjb <1^1 01J3>! 

.OLLkJ5jiJl5 DNA ^553iII jjOAeiJI^ RNA i535^l joapJI qo 4 h ii « < i 

Ji^ )) DNA ^35^1 (jflApJ! ^3 (jl 2001 ^IsiII ^3 iwlji OjS^i 

jLftl3S (JL& JS’ jia - ^ _wwJl elijl RNA ^5j3^Jqil (555*JI jOAPtll (Jj ^loL L36 

( 24 )^jjj^l J-ufcLuj i^jliaj ^ RNA ^33^ 

jlS n533iJI jiiApJI d*b oLtuJl JLao 4 aju^ 4 jii^)jX 

3 * 333^^ (jflA^I J>.iMJLM 3 Oli^lli^l qP Oi^JI 3 13^*^ fiLo-U- 

jl5. jL-uu)U phenotype ^q^UaJI Ja^iJI 3 Ols^l ^30-3) JaJp - ^5J^lLJI 
^31 k)I 3 6JbJLi^l ^Ij^l Objl^ ^33^1 ^Ij3ll 

j 3 3^ ...L...II ^^i«J)3 ^J^3 qw—AJJI ^Jlfr3 l^3J3»3>i^l 0^1—oe* Ci—il^ 

Lmiu«) 1 soft sciences ^ 4 jIj 3JI (jj tptij ljIjj 

behavioral ^^^LJ\ ^jlj^il ^ ljL?o 1 jjo SjjjlpJI ^liJI CJlS^ ^5laJ) 

43U0I3 3.U»?i qiapo d^Uip-i(!3 4ji ...flill LLiillj cognition genetics 

OlupJI J3*iJI 03 OLo^l :^^ U dUi 3 u Ji3L.3 3 3lkJI 

OUapJI c^^AJtll J3 jujJij OUai^I SjL^maJI - j— 

.^t^oUll dJl^^ (3 t4jj—4dLlill>3 tSjb^l Jl ^^5*_iuJlj J^^j3 

OljLi^b^ <4d^b^l SjJLAJb^ CjblpcXj^l J 4Sji <u il JL3^3 

dj3.*n^i3 <4^by) i^l^-JLI (Jt L^|JLpti^l3 <^133^1 <3 i3^ Q ■ *S iJb3 cLAt a Db3 < j—J^b3 
L3LilJl3 (iE^l3 OUf?J! Jf-lil)) 3 jjo .ObLaxJI 

4SiUJI 3 pp developmental surcture ^ajJI aJS ^ qa SojlsiLo j! 

ccpigenetics ,31^! 6 ^ SojOpJI ^_jllJl3 o^qtb 333*11 qaApJI q^ 

l^! ^Js■ qill3 OlsL^uSyi jqj) qfr JjL- 015 3 5ijl3JI ijajasii)^ 

cq^^iiit qLL>j^x» 3^ Jl-JLpJI 3 I 3^ 1jIi_.«»3jjJ) 3 ^ 3*^^ qlla^ «J» Ljl <« » 

qfi>q;83 <qAs*Jl3 cScIjiJI jm£-^ CiLu^3 cjlLjuJI Jbd ^UpJJ qjj^ Jl asLdI 

3 I [ 43 i*ll)] q) jr^ qalj—jal 3 tiiL^l 3 tq5»lj_aJt 3 J 3 *^l 3 ‘>— 
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<lDJLSl£> 


(jiUiJI Uji> JaS ^ OlftUOi^l dJub i_pvo 
C>^*C olinik)l OLLj^I 

4 A ir , ft , If^ l Oljlj^l ^ JaIxIII oLl^I 

a^y ojl^ 4 a^ 4^3jJb Gary Cossey ^^5-^ iSjLfc Jljij 

^l»JI c.A* nJ 3 ^( 5 ^^ 4 7 ii f (3J?c-i-4«Jb 4 xi^aXI <^ 1 ® jJudt cJLaJo^I 
^5JJ1 <« 4 ^L^I ^^5S i^jJ jl JlSi^I dj]j aAcl ^ £.A^^ l 

OL-tfIjlill {jfixJ Cx*aU- Jis Ji S^5aJI J—jl aiLji ^ jj ^^ 12 JI 

L7^3 ‘a£-o jm^SU <JMg 7 . 4 *>^H jl ^J| 4 .^y^st)l 

ftbj ^l<^| aJIjjLd LsUtx4Afl aA^MA I aJbIs cazilj 

} ijMfL^tS^ c«^ k , rf « 4 ^ jrvi ^JAI—^1 dpAS^lpcil jl (jlf- 

iJI 4 .*i « i^tlj (3 iifliA ala^JJ 

tjjb IJl^I^ O^ ^llJu-tt»^l jjjo uiS . JUkSU 

OIj^Iam-o {j^tfuXi JlAia^l ^JiS- (joJvAi 3I 5i£t^jLuJI 

J5^ 03 ^^ ^1 3! <JUi 9 ^ qUil-dl jriii t >9 Lo ^ 

iJS^I 01^3 : rt .U ^ jrjiSJl /^^^hypothalamus il^l 3 flU:(, 

Lo ajil n lo 4 ^ 3I Cti Oilp'lilJl ^jjo jrjS^!3 c^aJJI 

^ 3^3 ^3 ^ Jl^ Jl jl i>jjJ U df^JLoi ^^3 ^LojJI jA 

J . JUL^ j!^ixl—oj^ll *^31^3 Jl j^iJLI - (jcip-Jj ^ iliil 

3I Lo dl^LuJ JljJi^l jrUM^ Ja—uu) —oij J| dtUiS) <gu?JI j^ptAx) jl-l®| 

0 ^l£'tAlit 3 * 4 i^l - cOLuLi^l S^JjeIa oM^LaiJI OIJuam JUjb|3 Lo 4 a v T^ 
J'^jLiSjjJ (gJjLo jr^-^ i| .ol^^t djdsJI ^JLQJTA 3I 4xuJ^I J39 

<2-atpJI Jlji^^l 4 u—^ S^UJ) J :^IS Martin Richards 

Ob^Ixijo ^^jJa3o3 JxA5£l)l jLw j-o JJ^^l3 ^ sjd^l J3lptI9 

/^®^«(^ 3 ^l(I jOApJ) ^jAuufl) JS JaJjJ l^lsJul J OLIarJI 4JL0I5 
^^3 g<* A iH ^oJLp gl JLm < 4 ^L 6 x^^I ^ 3 i 3 dl 

Jj^l (^>«-dill ftU—loJjptlj S| ^^IjjJI Sj3—^ !yt 0^1 Cx-Jl 5 ^ 

^tS^iUI J j^.fcu 43 Jb>t ^jjo ^Ij^I Jl (i)^jLuJl3 
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^IjgJI uij.uualJI 


It ^IjlxJI <i 1^JL4 aJL) (^Ij5 

ijic-s .i^JiSJI oIpUj^I Sj^tib JisLffl SblS^ 3_5lj3J) l_j^3J3J5j^^l 

(J| ^_yilLII ol _ maI)I IwU_ _ ^b^AJ AjIj^JI ^bJLfr ftUif- i j *J a ) <J_jljl« 

fil-o Ic' ^J3tIL_M»l <Ciju?'^l 4 j 3^I (33 .4 JLjm (^^^ 3^ 4 OL&^aaa 

j/^^Qt7Ji jjj8 (*)j^l.., <«,)! (3 4 j)j^I 4 ji— ufL^I 

.moleculr politics A^L^I {ye^ 

(3 - 2008 ^UiJI - oy«_J 4_u»lji JjtoJJ 5jlj| CjI— rtIjjJ! oJub JS] j-o 6d_jp-l3 

(A^LuuJI 4^k^^yQyi Olsji>l_^l) 3i^J 4S3 AjXI 4jj3iiJI 

iaUJI 0!iU-J) ^ oUMI j5AJ3l»l jjlA .American Political Science Review 
^Ju?U—w)3 .^Ijltl OUl^l (3 01—Jt '.* S ^ 

jApJI JsJJii Ujo (Linear regression ijQsxi\ jIjlpo^I ^^3^3 (*^3^1 U-A3i 
liAjlJalt) 3I AAjUalll ^!3lll (il^J—^ jmiAj jl J_^)5ft 4 j^ 

jL_(upJI ^ ^ .ASji <«U OU^I 3! (ASjr^—<!uLI jr^ Ob^l 

^3^ ^liiLttd (Jl (j3AJ3D (J^3J3 bt! O^klpLAlJI 

j:i 4 ol oS^ c.i3.o:ji ^ ju>ii li 

dl^Lof 1^1 Jju <ob ^7 4 44^1 J^l 

jr^) dizygote IoIjs {i .5;lh:U) monozygote 

^l^ltl) (J5^1 dtjJLtf ^3^3! 23 i^ ^JL^icS^ dj^ (d^Ualil 

c(42jUaliLI j^) d^lUl OIjL^5 ^^JLuf ^ 41 a (dA^Ualil 

<t3b3 tJI^M «<itl dt^JL-uuJI q\ —*«J (jl 3^^ 

a 3 

^ OU^I ^ 15 ^ contested assumption ^Iktl ‘o^l Ja>l» laj h as 

,»yi3:dl Jb a^ilSJI oL.ljjJI 


- ^ 1 ^ 1)1 OL^Ij^ 2 juoj> J^ " ^lllJ) oJL uA (jl tjj>T \S 3 f ^ * ** ^ tp)^3 

J! JS (3 Olsilii-itld xounterintutive d i^yiAi i«asUxi ^ 


jLuJll IJufc jA Lo 4^>^3 •CjIj^3jjJI justj}\^ OUai^I ^ old^ll^l 
<La 2^ 63^ ol tJub Jit (ji g - A i3^3 (Jl oU^3jjJI ^ 

C>^UlJ)3 <(^Uli>'^l3 (^5)3^1 AjJaiZtl (jjft SJuJLsJt Cjlj3li*Ltl J] 

M ' 
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ttQ \<lr% 


lij Lo Oijrollll ^jA V ^jJI <41u)l5 ijjjx)l 

Jjf J| 4j A «^ Jasu JoJ^ oS J| «i 615 


6^ 6^ • ^LoaLo vI)U^ (j 65^^ Lojiit fjij>- ^UiLI ^132)1 6 h 


^Locitw^l 3 ! ^IJl^I CjIjL^I Ji« - 1 ^ 3 ) 3 ^ „i*i«9 Ijjftl ^^iiajuo 6 ^ ... jS\ 

genetic ^jupaumJI (j«Lu)l L^ l-uumJ dii «»<Li«iJI CjIjLu^I 6^ ■ 

J| «1^3J35j[ Lallaj <L—Aj» 4 j| JLc- ^3^0^ duJipJI ^3 qqU .cuasation 

U^j^d ^ 6^3 (3ajJ| J»-|^ JaIaj ^ U^1 41^)3 oL^I 

/3*)jLaA3ill 6^ 43 jIj aJlp- S LJ 

* •• ^ 


- Christopher Dawes 33^ James Fowler JJ3I9 Jjio-I 

J| - 3 aji jl-*^ University of California Uj 3 ^l 5 4»ili?- ^ 

jl^ilLj ilM 4j 3^ OljL_a4.o3 iusto oU^ Jajj JV3- 6^ jT (33l_.uA 

(j 4 a_-u»LuuJ 1 4_«ijU-Ll3 Co3ji>lJI (3 JJ33 J^ jl LuOjfi9l» .(3^3^11 

OLLaatJI (j Ijbj 3 i jj^ **J 3 JL«JI ^3 JoLpti^ aIrJI JlJLI 

** »* 4» •* ) •* 

JaJ 3 J 3 ‘HTT5 6 H?Jb MAOA 6^1 loJb U^j jLM>\ 6 Lj?JI 3 /^^^«4_;L«asiJI 


3Jb 6t^333j)i_uJl3 .^UjJI (3 serotonin (jj03J3jri—-JU (jljill JoiAiJ) ilaxj Uji>^ 
3J3J3 .^LajJI IjSL> 6h (neurotransmitter Jlli) a/^ lx^X S^U 

6 ^ lA?i^ Ji ‘^!>t>l 3 4ii, { ^, t <.ll3 ^3111 ^aulaiJ (3 (jf0333jjj_uJI Ob 3 i_uuo 
^33 -( 3^15 oUl 5^1 liUi (3 Lc til—uiiJI 6 y 3 ^ 5 jr ^—^1 (,^sa 3 6 ^^ *^5 

polymorphism (JI 5 LSi^l :>jls 3 ) ^330^36! jl oLuIji Js^ 

4jl ^ igAiowil (3il_siil 11)31—aJL) JaJjj 6^ (alleles OiL_J^I) 

(j^Lopob boj) J a,x ,)ji <u&3.i.u> Oi^jai^I 615 —iSll 6jj^ Jia 6^ \jp 3 ^ 6^ 63451^1 6^ 


.C.J3.ialU jslpJI 

(j-a il5 61 —® ‘>^1 (3 4 .c-laii>^l OljrAltl (3-^ JbJLSzJI 

OIjUpJI jrU4iJXll 4 ^!j 3 Oljrcui.^ ijj 4 ^L6*i& jl l^ilS^ 

lw>i .UlIjijJI V 4< a<7S'| <4^Juil 4ji^ljL^| ^3^ 4y(_uftc«4JI 

Oilptil (3J>—(3^ 4 a 4 *>U/ 4 <t| ^ 

I* 

L witf- 61 dJi 4.^3 ^3ls61 geneticization 6 SJjJu?- ils^^e 
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ti^ljgJl Cil> iJUULfiUI 




^Ji£■ ^3^1 1 jaJ Mill J^y Joseph <_a. ^lj> JS3 —U 


j 

Cy^ ljLaij>’l] MZA ^13^1 ^33 lH® 0^ 
monozygote - identical reared ^^(^JLafliJC^ Ljj ioJ3JI i5iL_e»-l 
.1802 ^1x11 (3 i3 6^^311 Jif- ^<03 [apart 

j-o aJjU ^3 S.i^3)l Ju& MZA ^l3ill 5^35 

Jjb ...1960 ^IxJI ^ j36IqLmII OlxijjA (3 O3—OjIII djiAJI 


^JS' „ 4 m ^3111 I 3 jb ^ hjtj3 ^Ajllala ^l3jl jl ^—331) 

1-6313X13 ^^Lw*J) d3LJI (jjo Jl^ 3 ajljJ 

^ ^ 3 

^^JLLx)l ObL^I jlpI^ jl ^**1^ ^Luu^l gcnonic 4l 


Jhi iaIiII UH (j—^ (^aPcJI jjo SjL-jJl^ ^^ ^ 


^JuklwJ ^^\ Cl)l3^yi _ufU (4^U^l3 4^Uli^^l3 ^jxXi Olij«all3 

jj83 .(^3X13 mutations ol^iiaJI gru 4ajlj3 J3i»U <4*^1 4 j1j 3JI —b- (3 
{Js-^ ool>ol {Js- j3Jt3ttl <-JaJI (3 IwXp- jiUIl ait OlijlaXI 

( 3 lj 3 JI jru*tfllJ) (j| .<L^l3 (JljjLa 4 ^) 33 )) L^ 3 t 3 Jjbl <jj^xXI 1 (^ 1 As qm 

IJ^l0bO3 ll)lj IJ 0-13 Ul^ Ji^ «ll^» jl (Jl L-JjQjifl jrv ^3]—uJL) 

^.^JLd Ol^i^3 j~A 4*A*La 4^^ (_^ 6j^6JI 6.A ih jl .iJL^S^I j^ 4 <lc- 

******** ** 

jiS ,jiS^ j^i JLjw (3 Cj^jio Jl 33 

j|9 <The Century of the Gene CjLji^I j^s oLjiS' (3 Evelyn Fox Keller 
»\^Mi - ^ ...O' ju^l Ijl^ ^Jl^» 4 jIj 3 JI (j>o dJbJUi^l OliL^I 

Jj^ 1^3^ .^^'*^« 4 jojIxJI (3,03^11 jjo ilLp- (Jl - 4*6^3 6 Js^^ 3I 4 J ^ a A £^^35^ 

!j3i ^>6j jJjJt jl jrj— c- < 5 Lc>J) ^316- Jlifui (3 bj30oii Ij3i (3^3—^ ^b3J^ ^^ 

11 4jk^xAljijjJI a q. ■ l^*>l I pL^Jjdl ^b.^3 Jjljj 4d|yk^l (J—Sl 

(jlt 41^13 Ot **'>3jd)3 DNA (333—ill (jaA.pJI jo dJiAxXI OM—fi-Lazlb 

.^LtalJI (Jj^-I.^ ^bidiixll Ob3ZuLA 

^^1 <Ruth Hubbard 03J Ja^ jA ujIsS^! IIa 5jSi CmUj 

(jIacJI JjO CJaio3 Oj>bL£>'3 CujS JiSs .ijlSjLto 435 * 1 :^ (3 (3 
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M IP 

CLD AiSLD 

Jljle-MI \jbJ^ a* V^t (Jil (3 .i^JaJ)3 Jlow J 
National Academy of Sciences 4^3)) 1977 ^ladl ^3 

4jl :»jU Ci:-> .cLJli^3 <-^>1.1 633 ^^ U^l olpol J3_,^ 

Oil; <«3iciyi5 ji^^l [4^3)3^!] OlJj>3)l ^ l'JU3x>3 IJOj* Lli^ UJ5» 

Ci—i^U (^1 (Jj^l iJliL) Cj>^ ^3 .(joj—tl g^iLju 

Jdi« gwl3S 4 _»rtjU-a 3 ^jlaj» 0)3^ 

Ihe Theory ana Practice of Genetic Reductionsism «L^lj3ll a— jll^I J| 
JiJ ■ > ** y tlS^ ' Prom Mendehs Lawas to Genetic Engineering 
/^^^Towards a Liberatory Biology li?'3J3*J 3t>^ Steven Rose 

jflAjsJI jl 3!) j 5 l^ Oli^l jl ^J£. juS'tsJI ^1 j^» : J355 J^l lJub ^3 r. .?< 

t53Ki» 4kAj! ^3 4^1 bMAiJ 4^Sll 4kii5i)l qm DNA *53311! 

.Silxll *3 (JLoj U5 j3l^ V .lAjr^3 ^ItaJI jiLaa3 il3tl3 OUji^l *Jb 
(j 4JT3 (^L_«Jl«iiifl) (533*11 (jOApJI glo C*^3J J-uaillL) \ 1 a^ 3J (^2^3 

03^ " 4 a^ ^ La 3A3 - L^pjj dJi 

j)j3JI Jl 32 i>^) J3P- l^LaS 33^ Js^ {*Lf^ J 3>0 'Aaj S^%C>\Ju> J| 

Council for 4J33-414^1 |»3iRjfx^JL« ,3 :»jU C^l <C>Lft3jktl *3 
cA’ii Oi?' 0^33 QuJbsw <d*^ (Responsible Genetics 

J3x>' Ij 3^ Ij3lal8 Cuaos .Gene Watch (qjpJI 4_Jlj*j) 
.42^)3 *3 j 15JI3 biUJI vibuioi) i^jjJ (’^)genophilia 

Exploding 6 j^h-J 0131.0 1993 ^Ljdl ,3 jiUdI l^b5 U>1 
^ (Elijah Wald JLJI3 ^ 4_ajb *3 cS'jL-A (the Gene Myth 
l^L—u( *3 (5^3l!) (jaaj?Jl3 Oll^l ^., 0 3! IjUbj sUIsd! jr^3 aLo—bd! 
^dsJ «4 3! «Qu^ji\ ^j£- *335 0^ «011 l^I» ^ 

«il)j^l» oUail^ — c- oLli^t Liut "*! ollS^ Ul ... 

^ (33^1 0^ Jjiptj ^JsJ\ iJLejdl ^yfc3 - geneticization 

/^^^(533l!l i 5 >ot>o *J| 49331X13 d3luJl3 

^Olu^l i^A (4t) 
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ul>iiuaiJI 


(The Mismeasure of the Gene j«>JJ ilbWI i-outm c JjoaII j 

« 3 j)j 3 )! ^»iaJ ») J 3 ^) ^-a 
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Jjftju jl 4 ^bj^l 0[bl3Atl3 OLukipdJ 44^ jL_-03J ^^3J t 4 i^^l 
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jL^5ba (3 ^3_bsJI 4,fl, *<*143 ^jhJ 4_^4^I SSh—«SJI t j b5 ^ 0*^3® C5i— 

(Massachusetts Institute of Technology l^3j3j;SaU ^4ui_«(3-ijL.iU 
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The Mirage of 41A11II3 (jju sLaAl) l^hS j4jo ^ Jl l43£»6« 

3JuIaiJI (^yLsJll Jjaill lJufc J5L-«J <a Space between Nature and Nurture 
y.I ) Jolptill jl JioaII Jilj^3 (WqOjjoJLI 4ii »«U oUAptll»3 ^3b3 0^4^® -1 

«* 

4j^jJl> 3 OljLxil (Ja J^l 4 ^ jl bi Jsjio 

.«jj3W Jsl 

* 4*JiS^ 3 (4*1—^iJLp .Mil (David S. ^^oore 43—0 ■14'*! I—ol 

Claremont Graduate I—JsJ) Ol—*uljJdJ 033^04^ 4»flLi^3 Pitzer College 
543k«»^l 3 ‘4^1 3, J>4^l» <5>l4ll Jj^b .University 

OILu^I» jt) 43A J^IpuB .«^bz9 S<^3^3a CjI *ilb Ja 1 


26 



•i •• 
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(i op-UI .Stephen L. Talbott O5JI3 .Jj Jibo (ju^IpJI 
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hj^iO dipM J—^ 6 1 Ji 5 iJlj 3 JI gjLJtJI 

.JuJip- Vitalism ^333!! 63^ i><» ObSlSUJ 
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(jtl9juJl3 tjpjA (j| k,i ■. ja il 3uLS .(jisljjo^) 3 jIj 3 ^bJi^ ^3^ d3<od 

ijiuu» J..0S (3 .joj_Jib OLAUIaS^ J3'i3 U^j 4**^—**d) 4_9^lsJl3 
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ilb3 - Eva Jablonka ISo^JLjb lAjj judlG .((_>*»,3L_«JI J^qI )) 
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jl iijAl Ciblpsl—rt^l 6l(^hf3 1(^3^ 
yj—o) .^i bl3 Carlos Sonnenschein ^>^1 .t^ij3j (j^3JjlS' Ul .«oj333 
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JIpws ^>laj» jU jAj t L . 4 i & L^3P3 .Somatic mutation theory of cancer 
Jpw Joo < jlia^ Tissue orgainzation field theory -^.'W 

d*ptJI» jjoliJt JL_«aAII (3 .epicyles «jJ3aill liliUU 5 jljL_«JI 

^6.^ SiU-^ 03311 ^sJifr3 cJail OU^ 

jysUsJt Jflju 4**J1 Jijt OUISDI ij£. (..flllso ioJI oUlISJl jl (>» Sjun® (♦) 

bL^I pi«3 liUb (Ij* 4a1i0u I^aS^m 3 I liLaUI j<i- 


27 



Q^lj^JI uljjmo'iJI 


The Fruitless Search for Genes in Psychiatry and Psychology: Time 
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•fc 

yJaJI i3LiT» 33 .combinatorial «4- yJ l3j» Oljl—.ua Sap ga uiJliJ 
** ** 

j^i jjau c{j^^ ^^LpJ! j ^flU ) The Prospect of Personalized Medicine 

- c^jldjlib 4 s4oI[> (3 ^-daJI jIjojS! iliwl - David Jones 3^5?" 

(3^3 JlP^) .diilatl (3 ilXuoJI ^ i c ^IsT (Jl 

ljL(b J OaJ&Ui; Jjsl^sdl J 

p *• •* •• •• •• 
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(3 4 ^ 11^3 DNA 333^1 joajjJI t33^ J3^ 440 S—«JI 83313—oS^I (3 

^333*^^ (3aA.wJI ^3 o (^Lptl) v_ 4 —uiLla Jl^ . 7 . ) (33*'^^^ ‘(3«jal^ll JjiaaJI 
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jl ULo^I 4JII0I 

jl aJULoil OUliop'^l^ i5j^I iia^l 

_uJI Jjioill >(535^1 Joji^] ^JS’ ^llJI JLi^l JJjJI djSlS ^l)>o ^ 

^^JlS ^Lxjl^U c 

Nurturing Nature: How Parental Care «CjLji^I 4 jUjJI jrj —«3 

SjjXa^ 4SIJ5JI iLb - Mae - Wan Ho ^ 033 i^Lo cChanges Genes 

jl - Institute of Science in Society gaiod.) j ^Jsdl aSjLtua i— 

^333 ^Ij^l (3 JU^ .<«Lul^I ^3 4^13311 4 jLAl 0 tU QlSU Ml ^» 
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ji^l jl£^ 3JI :^UJt» Jjoi (33 ^1OU^I CJl 5 ISj U (3 
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Ir^fl 11 Jl^ »*1 4<(h)l oL-PO^t g_J3jj ~ ^33_Mk.LI 

J^ia 3 dl 013^1_ uJ\ ^3<XA (JLp ftlj3JI Jl ^l^ji JjL-«» 33 ftl6i*J)3 i-A3^psJl3 

4^/0 (3 4 jQjbLiM.A ( 3 ^ (3 lU^o 3 4I1 »il<ii XIa 

.oIpoSII 01^313! (3 j 3 l 33 ^>2 j3 (jLuj^l 

3I c4ll9Lx)l3 S^^LAo 4 j^ oll^l IJL-jb J J3jiad ^JLa 3 

b^lpJI (3 *^hj^l3 i35>dl (jOApJ) 4 ji^^ «5'^^ ^3^ t^jka j^Juj 4 ,h »<*LI 

- ol .^t 5 i)l 3 ^5JdtJI >^3! <«)l3 j3lalJl3 OUjI^I (33 

Jl J (5 - «SLpJI wl2S» 3303 <ils j^ i 3 (S jJI 

ab 5 ^* ^ ilJI j3^ eiuAM <>'‘^3 .4^313^1 OUjQ ji Jt XlAsj X 9 - 

(333 ^Ij3ll3 OU^3 jJI JJ ^3 L_^3l3^ JuJl^I (^oJUd) ^^.^1 c^L-Ij 

. 4 XlJI - jvipJI 0 ^lc'tfl 33 4 jJwa 1 I 

0 ^ 3 ^J ^3 jbi 5 *j Qjl 3 -i 2-»3 33 * Of^ 

Iju^ fjjo 4 jL>LaJI oI^ 3 - 44 *l^I SjLji.Lt 
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LMoJU olJoLill ouujL^I 

jjUa U9J 
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IjiiU 1^1 JLi^yi J5S0 Uj 

ja] Uul ^ •^JaJI i3 
JdlJulil diiAiJo bjiUTO ^ 4 }^ 

- I<^fl Aa^I IS| - O5—_oJjtJI 
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^liwu*il J| ji^ Aj ^IjldJI 
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■ 4 ljrtfxtl ^Idj^l ^U^l 
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C»jr^ <4 auJ 9JI j^wJlJ ^aJbcil 

jlia^l ^ ^3—‘J!l—**^1 JlSL-^1 
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- (3^ 4.A>.flpJI QJ .A >^3 .41*3^ 

jajLo^l AJlpu OLl^I jl ^J| 0^1 - (j—J^I p- 

^3j>3A» Lc- J5 (UIp- OL-il5^l3 jl—*<0)0 

UUa >4l» SaIjS bLoJiu Lo djl (3 J-Q^I ,>J^I ^^3 ^^3 i3 

.i^b ^3 L>^*^b ®4:h^ <J^ 

i^iL ■uuQwJI ^_^,is)jll gjo djQsd\ dJL-^ l^Lo A., V. ill 4—i a aill 

U 3>ill oLmI „ ^ j^ls jJ) <Gregor Mendel Jjjl/j 

.Mendel’s laws of inheritance djIj^JLI J jjlo 
B jjbjJI ,^>aAJL83 JSLA3 03! JUijI Jalo 0U-3^3*S’ A^jLJ! ObU 

JiAlij L^Sl (JuoS 3^ Cjldjoll dsjub 61^3 .i*SL»ltl (JL^^I iJI 33*^1 
^ J^flLo ^SAx> 3jL2j ,^1 OLi^l 3-0 ^.>uSJdl Js. <Aj^ )i 3I JDI 
CibL^I qo CtlpcjAllll 3.0 ilJ^t 3I 333!! Ji* <^j J—ll) 

(^1 ifljjJaJI J ^UalJ^I ^Jua^ 4jl^^ jLo cjlSS^^ C*I^ ^^l 

•* •* A* 1 

jLs ^5JJI |»lJalll <4_JjjJI 3* iJUlt) JLp-^t J| aL-j^I 3x1 OlixaJ! l^ Jj —€ 

(J| 0 ji C>Laja)l J—ftj j«Lfl3 5 JT JjJLo ^ « 3^ .Jj—.La g^l^Sj «.3 j_rj 

factors «Jjal3P» ^J£■ viUS i53laiJ ji JaIp^L) 3x1 ajl ^Ijftal ^qpt^ (^^(3 ‘J^ 

.Obl^l Jc^b 

^l*J) (j Ubqiiij Jut Jj_1 a 4 Sj 3 J aUJUi)I 3jo JafiS 4 lJ^ ^Ulxbl 3^ iJ®Jr^—^3 

3I j^ .djUap-iLo 4*9 ^jJj jj5l (3h*^ ^illxJb 3^ ^ dAxflPO UaojA 3^ 1865 
JSLio d::9j3 «c9Lu::^I Jl^ 1» UjLLt <1900 ^UJ! J3JLP0 JSLij jr^ IIa 

i^3 |^ia£».^ Ji9 aI^^I aUIp 31^ <0*9311 liUi J3IP03 .CjljuPtxi Jt*-H*A 

^1 tr> ) ^ 3^3 f d ■*! ■ A II dq.xoUj Oj^tiT) djJ^Jt ^13^ (J^b 
dil dJj5 t3lai?'iJ Jl 93 .chromosomes (oLauoJI) C)Lo3_u.3xi3j^) -»t 

3^^) qilxlpJ) 3} OU34*»3 xs 3 j^I 3^9 ^-u*iL» LoJJt 

iJUJl i3 5^3^311 iiU:5 oLa3*u3xs3jS3l 3^ 4*<iiS >iJk»JU\iUatl Sjl^j 3^^ 

<4 jIj 3JI [jAl3t] ilj&p- L^l tjs- iolt dtxcu C)U3*>»3x>3j^) CJLs J.S9 <dUjJ 

.Ld 4SiUu JjlLo «J^)5P» jl Cd3t4MjJ3 
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UioU olbLill djautiLoJi 


Wilhelm Ji)l CiU\ <1905 ^UJI j 

.JjJjo «J-al 5 P» j^l ^L—«»)l cgene dhal Johannsen 

jijfr OLaSJIj OU5jSSJyi5 CiljjJI J$jlJ (^JJI C<53JI li 

-- ** *• 

jl (3 Ojjj—iio d K , ;53—u( »UJb ^Ul ^ ftL 

■» 

ijA dI.i M «M L <( o<^ld La jU|/u»3 -^>11 jr^ iSlj-LI oLbjj> djbL-w^ L^l djlj^l 
(jl (j| al^JxJI - ojjJI^ d^LdJI L-m)Lu»I Ctjji^I - SjuI^I ojLi^I 

djl3 (JodipJ) J-Jb <OLe5__«»3A5j^l ^Js- >■ qU^* j| <mAS^ ljIjLo^I 

.tajl OLapJI oJs dJLiJ) ^Lui^l C)La5*i»5jo3j^| JLLfr 

»jL4ti^lrtlj aL»^) aL^Jb Juljj < Oj^l lH“ citall) 

d^ (i olij>?JI SjLJ^j 5 ia*itl J>Jl3 U^kbdJ 

balpsS CjUjI^) ^5 metabolism (^liill ^ iMS? ..Ml 

(^^J 9 clt)l jOj—-a Jta (^Ij 3 L_^ j] dJjvLJI j^lj 

(dsi^ d <1, > ) Ljj 5 j 5 iA ylj-Jaol d_Jb -5 sickle cell disease 


.OVbJI oIa Jiff Ja^jj CjiJLc*-^ <^* phenylketonuria 


k ‘kr 5 ^ 3 *i ^* 4^1 il^—LI 

Ja ^^iJLota <Olj 3 A^l 3 Ob^ll^l dLJi (j 


|jj> SjruS CjLu 3^ liUJS^ J3Ji>jJl3 OIjJl_^5JjSJI dl «.1«» Ij^la <iiUS ^Lijl J 
jr^ OljtoJW L^l (3 jlS^ cC^^I dUi ^5 j*jo jit SJlOao^ 


OJUAJ 6 js 1 q 6 jiB CdjIS^ jJJ .dlM. 


-dU 



cd^uxAj Os^J) ^ (3^ (jLa^I dj>^) 33S 

^ Olj^^itl ij_ aI^ ^uJlS Liul 

The (J^S^ JjiA ^5li5u ^liS^ d _LolS^I djtpJI oLijISLII 

4 ^l5pJl3 ffThe Wisdom of the Body ^ du^t io5j>3 <Organism as a Whole 
/^^Dynamic Aspects of Biochemistry i^LaSM i*SLuoLbjJI 


dl CiUjiVl ^JaSJ J»aj OLjjijJl J^bj jlJiill JJLoJdl j Jl^ (#) 

illp^ .^1 ufljlii^J 5Aill 45bJ >_«*J Umo <^.jJl ^ iat-«JI il^AI jmJ ^^51JUI 

.[^jUl] (J c,*^4rt.‘S3 Ob|>laail JLil fjA 
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QijijgJI uIjIjUQIJI 


JuJlpo (J[ quSLuouj^l Oi^ld (3^ 6dA 

Cj 3 UwJ 1 joISj ^03 OlJbjP-i 0£-J3 jJ' 

.l«il 2^ li j^ijSUI JL^l (^Ij 3 .l^lKyu-li 

jl 05J3iPt)l 63ijLut:^l ,Ol9Li^3ll olfc Oh® 

cidp- jjuS o^ >T ^3 OUJ3jJI 0 h» J-^ i53 ^ OL03—5A3j^I 

^Ja :Ol<-ikO(iJ <LjLdQa5Dl 4jtyJsJI 4jLat.a ljub jlj^3 *DNA 4UJ 

?U^J5 Oh® 3I <^533*JI (ja^pJ) Oh® 3^ ch® (^ 

Ijllpj _ mJ i333iJ! jOAaJl »Ui£ Oh® *4jldJI ^5 

3A 0)IS3 .Oli^ 4i*A 4 j 0(y3J>*l **®3-'3®3 j^ 

41uf Oh® 03^ 4!^ 3 ^ i 333 ^* joapJI Ch® 

jLp)^ oil) ^ ®(33?'3 OLft— wi^aJI 0^® : 4 ifll l p^o 

(guanine jol5ft) G3 (adenine A oljLai^blLj 0)^( l^_>st> <base$ 
j|s tdJS Oh® ch^l .(thymine qj—f 1^0 T3 (cytosine 0j_4*i5i^l) C3 
^ ) iilipt* ^^ 5 Jip-3 oij^ Cy^ C)L-iJ3jJI 

qjjS combinations ^3*9133 »3 l^a*^ 4iau^ <(amino acids jbU^^l 

0)jo 0)^ cdL)> 1)3 ^ ^lptp>^l3 Jl^__ui^l Oh® ^Jtt^ tilvipl (3 (J^3 —flilps®3 

aaIipcII oIajiaJI J.^ (jiJl 0)3^^ aiiipttl oLo 3 jj^^ J3 ^ 

«Iaip dJ^Lw^l oLuui^l ij\ u^l 

•* 

Ljjlpdl 0^1 0>^' oUj_^«.^ J 3 ) 3 l 3 OLi^ji >13! j 0>^ 

Oh® 63^ " OLj L ^I - 4 ^Ij 3J) ^13X1 jl OL_«»3jjjA)l3 bjru^l — c- 


Oli« 33 jdl (3 oLjuptll a^jl <t*a Ol> 15^ (OtS^ll «iUS J^Ipo .DNA ^ 33 —Jl 
^Jlpo (533lll (joApJI jl (Jl 13 ^ 0 !^ 43 sL^^I ^UIp jlSJ (L-Pual 3 1^1 OJi- 4—9 

3II3_^ - 1^3 dJS Jj4po ^^\ - aj"3ll CJip jS^3 ‘OIJ433 jJI g-9l3JI i 

c^Uia 3 U jaJJl iJub 5 jl 5 l ( 34-0 Oh® ^ j^ * 0 )^ .L_p- 3 lio 
4 jl tjs> (S33iJl (jisApJ! (J| jlS^ O93JI dJi Jl 3 i 3 4319 <093)1 I 4 a> JS 
b^l ^393 (^I 4 _bjkJ) (Jl 4 ...., » .:IL) io^tl OlijypJl ^133! Oh® ‘^b ts-^ 

.1^10^3) 4 -ipJI Oll 3 l^l 3 
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4iJbLiJj QjuuyliLoJI 

James Watson ^j?5l Uai^ 1953 IJla JS 

double helix Francis Crick dL-jj5 ^5 

,535JI jUs c .^^^DNA ja-AoJI 4^ 

molecular <<^31^1 Citfs^l5 ^ (J ijAifel j^S^I *^5j_pJ) 

•^535^ I oa«j>tU 4^3)3^! t«fl5U33Jl J| bjiap- biology 
4^ <« U« <ll3 4^Uij>^| i^Iaji^I ^^lajJI Jjo <i I jjfc 

j-SjA J| ^^31113 «^33l)l (j f i .apJL} L^ (^1 

‘ O^lai 4^3 - t^33i)l (jflAflJI 4^ ^LulS^I j3_^l3 cij03 Jl^ 

jjo /^^The Double Helix ^3i>ll <^3UI Lju^ tU»s5JI 431^510 J 

jOAftil 4 ji£ 1S CdtS i^0.S 4931^7^1 ^<0^1 <1 i£UJlj 

^ 3 ^^ iS^l Cy^ hj^\^ Ca ,,)15 ISj \^iL . ASjjitM iSSs^^ 

J1 15^3 .«t3L-JI (3 C(3l9» (^ - C493JI dJi j 4JS:^ ^33 O3j3lpo 

Uj^iJlS" ^i 42 s.y^s Linus Pauling o-^ 

Pasadena Llj^I— u«U (3 California Institute of Technology I 
- Maurice Wilkins >iSlb3 o-jj3x» 3 Rosalind Franklin j^ ‘J^l33J3 
jjd (3 ^3 ray diffraction X ^3^ vSjrsf^ 

.King>s College London 

^ J—> • 01-jbb ijSj ^ «4_^ (>—*3 

uL^I—^ bl 5 djjS3 j 3 __u* 3)3 ja 49 .IdL—dliA jl 
UJI (^3111 JS^ \^s>uas^ J ^5 63iUj3 3^1 jlS' JLas *51^33 J| 4 u_*ulfb 
OlS OU^3 jJI j —a jjajsJJ ^_)i>l—a»I 63^ 3—^3 ‘d - helix 

^ 3 i ?'3 5 jrt 9 Jjo - 51^3) 4 ^ tUpuo Ijlpbl dJi jlS3 .4^313^1 
Cbl 5 <( 533^1 ya-AjjJ) 4 ^ Jl J 3 J 9 e::j yl J—*§3 . Jj3i SySlo- - 49 L- 4 «iS'I 

'—^3^ *1^134)1 f^A <^bu^l (jiklj jAoJb 0>^Ji^ Jkd ^1^3) 4__A3^ajM 

t>® U3^ 3^ 3^ ‘bl (jilytsl J34XL) jj8 3JUJ 4j[9 IJJ .(533iJI yaAcJI 

—aj jlS (3^3 tljr^Lo l>ol dJ5 (jl^ <(333lJI jaApJJ iLalSJl 4*lJI LA03 

•iSj^^ 43ljl«j| QA JbJjtfl (jjo Ju>-l3 w)jj^ 
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q^ljgJi uljjiUflUl 


i^fi- jj -"I5 4 ^ <. o JiS (5 jJI C*S5il 3 J^— 

JS^I 4jij J1 J3_^5JI dUlii Js^ q:^l> ‘(533-^' CP-^ 

Lff) Jt^t ^ 4jl jja ^jJI {J^3 J*aJ CfcjlS^ J^S 1^ 

Js^ J 5 ^ Ij^’l ^iAjjS3 03-^^ ol* ‘ 1^3 ‘iUi ‘iUi c| 

iJS^I OLo^lidl Js-3 '^J03J ^ C«-olS (^1 4ju^I 4fci^) OL*»l^ 

(^1 c(JSol> V 4J5UI J1 J5^5iJ «<iUi i>a 

Lo Uj «JWl 4su^ viLJS Cj/J ail <1^35*11 jOApJI 4^ Jfi»- Jj C*--Lk35J 

^^K.^ tl 3.:.I I Cuts .l^^Lotl (jSo ^ liUi jSt 5 jrv^ 4pfcO Ja—a»3 4ic. j/IrII C<j15 
^/So ^ Uj 1 - 4 ^ » 4 jliU jlSLJ Uj5 « 4 L^ I43IS 1_P- »i 

. j/Sil J^/il ty?'3^3i^^' oAoJI 

i3/r3 HjJiS (3 j6l^l (j Iju 4jiap«JJl ilo (JjLitl ^5 

^ 4 _ 9 /SLa ^Jb>X^ (3-0 ijj5i9 Cj—S j lL*® 3 ^33^^^ jfl—OioJI 4_i3 J 

.« 5 l^l j«<» 4 jl tjs^ tii^lll jiiApJI J| jl/iaiJ bis ((^La^I I 

LoLff Ip mpo (jl L?^ ^3^^^ i^^ill (ijbiS (3 0 3 * ** * ^3 Sr*^ 

Lo^il 05jaj l— l l- Ro bis ill 4 ilpJl Jj^lii (J1 ^jS §;j—A 

3.lC.^ II ixlJI »Lil U-^^l 3^ Itbij .^^^«5LpJI f,JS' ljiC'» J_3 

4 jj 3 i j ^j^ll ol O-^ ^jJl Ji 

3m-*I‘M 4j6iitl ^J^P CjJ/vo Nature (4s-LJall) 

^b^l 6J^ t 3 o^UII ^tJasMi) - 03 —^^ 3 ^ I—o oj 

Sj^jo (3 O^^ iS33^^ (jiiApJI ol (i_ flf>rfi ll S»l/d liUS 4 S/ 3 to 

iaCj33 .^3:»3JII 4J3UI J-SLJid i5jl3llb io ftOR; J3P- 6b3'^ 01^3^3^ Cs— 

J -*'.“^ olsL-oui ^Js' (jJaj/^SJb - As, Gs, Cs, Ts - 43ujSH - J^-!34ll 

yb» .-uJI Js- ob_a»l Jlo JCWO 506 l^jaso ^ ^3 ‘^3^>tl cJ3ilt ^yt y-po 

Js-Ijoj o^ t>® iS33^t joApJI (3 6b-«»^I 6^ jr^ czipper (iL-w^^JI) 

dJi^Sg* 5Jb IJlp- Ijjjlo db/S - 03—^13 ^^3^ i-b»4 b> oj *0^ 3 

Jls- 1 (jLfi. A (jjb3'^l oi® ^^3iJI 4 j^ 4^llo IC-I^aJI 4j1 

0I3 c(5/^^l 4 ^j^l fjs' T oyibj 6^ ‘Oi*^—loiaJl 3! t(3^/ttJI 
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Ui:xU dlJbliJI oujuLq^I 

4^pJ) G *\Sj^ LftjbiAp'l C g^^ijLw *{Sj^ 

- «OL^)» - DNA (^ 351)1 jQ o .pJI njj <g1 j^Jii^l u*J^I I jjb 
lift ^i ( 3 I) 4uttAj dls ^5 la^ jl 3 A aLtflj jl i^^UI Js. U JJ jjs 

jioJ 03 ^ iLuLw 6^3 .(<>jlpt*<J) »<Lu _iiJI 

t*ja^ qi^ 3 i «i U !■» IffJtSJI q\ ? .l_wJL<JI jjj <g*,I<<-a?ll _ oj ^3 

€( 5^1 0 jLa )3 .(J-o^I ^ gjzSjUaio qji 6 «_-u«j JoSJoi) ijlwuiJI 2ijoL^M^^ jiLiSj 
” i333*^^ (jA—A^JJ ^—'*** ^ > *—i—jiS^/tJI (j^—^ 

Lftla^l .4^3j3jjijl v-^l 3 fr ojLft ^^ 3*111 lift aJoL-mJ jlS^ J 1 S 3 litvJuL w J (jl 
(Sdf * replication ^j^xaiPlII ^440 4 _fljjj!*> 

^3^ y 3ft jJaJb .«jjI^I JIS» 4 jl ^JS’ ^S33JI joapJI J| jL^j JU33 

SLoJI (33 tb^lotll .4 « < o*) gi—V i533^^ (jiiAOtlls .(JuuJlII lift 

(^A 41 <« 1 li t ^JS |*lap ti « >b ( 333 ^^ 1 ^^—^ucHumj (j^ I <d)Li 2 l 53 l 4 AA 9 I 3 JI 

iLolS 4 JI—mIwi lJUjtJI 6lft i.-Jla333 .tibjUl ^LoJ i^LaS^ ^3a^_H <_J3JLII 

.4^1 Jp-b O^UiJl 3 4*31^13 4i5bj^l ci 3 >ll 
« 3 )l^iJl ^ ( 333 ^^ (jciApJI (Jl ^^l U Lf 4 a^I ^liill ( 5*^1 

C>1 ,*i o bjJl3**b3^l ftUIt j—A iJtC- 4 JLpsa jbl liUa (jl (^j—ft 

Lffj c(j3iHb3 <4 -ijLa^ 3^13 4^3J3^I ^^iailb jl^ LUlftl jl| l 3 ,>^laJ ^ 

c^liJI 4^b*JI o>oJI (3 .4j^JaUI ^LiP 39 (Jl 4; „.,«u.lb l^IjA Ij 3 ^ liUj jl3 
ftUlft (jA J5ji3 (JaI oI—^ ((jj^bb (j^iijJLA ^Js- (jvijji j\iLi3 1 >Iq jlsu 

jrj-^) «L^Stl Jl ^b^ftluil Jj 3 «iJ lap- I 33 IS 3 ( 03 X 1 ^1>) pbji^l J 
(^^1 - Erwin Schrodinger >tja 3 ji (jJ 3 j| (JU^iIl Jb 3 *AJ! gyailo .(SLas^JI 
What Is 5 oLpJI (^yb Ia» jfuaftJI 4jb3 (3 jl—^l (5*^^ «*bj*AJLI (JJ 33 ^LpJI 3 
pUJbJI j |9 /®^5ty»JI aU (!3 code S^iJb Iftjbitb oU^I J| «?Life 

Vy^ffdl (jAJ OUlapcI — at\ ^JS■ £|jlJp| (Jp I 3 — itS^ U 3 -( 333^1 (jOAPsU 1 ^ I 4A^ X\ OttJ 

Hi 

«4 JIj3 JI 5 j0 A I1» lils il 3 lptA l 3 j^ ^|9 <Ol>i_-UI di 3 cybernetics 4Jljj_*JI 
apl^oJI (jA loJbplI ojbJLttill lap-jj 4jifl^ 4 apc^ J 3 ip- jlSljb genetic code 
.4 AIip1I OLu33jU1 JS:J3 hiJj\ opl^SlI JULJ Jl T <C cG <A 


39 



Ul>:LUJLiuJ< 


ViAlill Oliilil) ObiUe^yi J1 OUlJill ^^^1 i>» 
JU^l 5*5.4is.«Sll 0 jjto »L6iAll 

joLojJt CJ^ 05*J^^ Oljl^ ^Lol OllJjJjJI^ <J>^5 
4^lp-jJt 4_ptMit jjl^l t fl hlgfl3 >i^l Sj-ftp-l Jpw v3j5-Jl5 

O^LmJLmIII C 4j50 O <LJLoa}I dJub »L2l ^ .l^lpbo La 0^/^ (Sj<l^l 

4^5)5^! OlJL.-Lfl«*JI CJjS^b c«5ji-Jb» J1T3 C cG «A oUb^pJJ i_iiietLI 

jjo 3 .Ua . 4 xj ^jH 4 aA^ OIJUjM iJI 4 j^t OL-IjI^ 4 .-^LAy^l 3 

.C)Lu 33 jJ! jS-iJ gbloP-^l 4 c. 5 aj^ Ji 1^35*)! joo^l 

4Q.Sr» . ^ 4 .e^ Llll jjQ Lul> La 0^—9 AtLoJ?,)! 0Jub al— ijl (3 

^1 ... fl< \ll OLaIoju L^LkS aUjl ^ b^LpJI J^l<^ ^JUPO «4Ai^jrUI» oi—ft jl 
OjlPca -1, 2* .I^LLu ^a 0 JL_ 4 xa Ols^lC’ (3 oIaiIS* t^^LfiI_M^l3 

^Jsl■ aLaiAJI ^La-_lftl ySji ja 4 ^Laij>iH 3 *if5J3^l (JjLftoJl 6i_ft OIXiA *5 
bblpJI jro dlil^l OlSibtll tjs' yS_^\ fjjo I^IJlj OIjJS—«J l3 4 du—^3^)3111 
JS'1^13 d_^l obSl^l q|i—j c^l^JI (35 ‘(353-^1 (jo-ApJI OL_aj jj^3 
q^Lonj^I (jl (>-* • L SL^I j nffrft?") (^1 

(3 01^)3!^ (jjo ^^btil *< 7^1 ^3! (jo^i 4 j ^3 (3 <13315^ Q03<i>3flJI 

t(Lft33l^ ^jlll tL }53 3^15?" \^apCL^\ La) C)LuJ 3 .^^ lH 5^5 i 355 ^^ (j£l_apJI 

il9» (3 >^1 v^)3pJI CUse^ LaljjJI ^j-o IjjSS^ jjs 

5^ (555^^ (jOA^) (jl j—S^JCb (jl (j* 4 l f> j^t (J| (JLaZtjll (jii* 9 

4^33)11 ^JaJ! <(J9^I (jU- <3! 4^1 OlijlSUl V'iialj 6)5 .iLoL>3 h>ji 4k^ 
,(3jp-^| ^ ■ -4 iv^I olljj^l gA ‘ ^ (Jl Lw^ (4 a^1 oL-IjI^I (jA dtioJi—tu^l 
3I 4jLa Lo| 1^* A <355^^ (jaA.9JI gxLi^alil Ol j kl aC - 

(3 ikpJt bjbsJI (jA a3«S^ 355^1 ^Ja—APti\ (3 j^A 3 (j) •’^LlJ 5.>^^^ g *<' ^3 

(jl (jSL^ jl <(jw*JI (j3J (J*A tL^—M<j A\n,h rt«) 4a —u) 43l 3;*^ t4jipJI OLlSl^t 

IUupI (3 ik^jftll (j3i Ols^ >^5^ oi LHyr J^ O* «4 u ... « «a» (j3^ 
(J^ ^jA L^Ia (JS 4.tj3p JljJloj ^^^5 ‘'^L^^^3J^^^ tj* 4 JwX3iJI 4^L_mA (^ 3 ^ ^^ 
Ja JujA Jl 4fi>-b>- 3llft3 .(«OLjLj>J)» 3I) 333ill ^^oajpJI 6^ *• 
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QpJU oibliJI (LojuLoloII 

OJLJb JL^I^Sil ^JllLo OLjLaJ^jJI 

*iJtJ I«Xu ^ ( 4 JftiLJI *!j^ tLbJuljit OLLu^I IJLi^ OLLiJ^jJI 

# 

51 4^j^l ^biPboJI jl^l ^3 4jLfl^ (j jU>il i (3 

.(^^,i*ii?JI 5«jJI ^\jA J^ - gwJI 4*0-^ dUi U - LlI^I 
vl)JLMlj JLS 4jijij^ dJLia «Ja^l» 4jl 4^ JjM ^<03 ^ Jy«tMXj liij 

v^ljJa^l 3! ^O-JI ^ Jsy» Jlfl (J^l3 jjju> JJ C»j;3 L^l 3J L». 5 ^ 

jjJaJ) ^ j^3 .ol— iJ3jJI jujlrII 4Sji (53i9uj ctjjy3::^ J— 

(0j3Jj cOLl^I 6jjb «li> j| ,(DNA (^33lil j^LOipJt OUliio) «Oll^l» j « 
-J 'A—»3J Vl«—1» .\ji> ^»JLjki3 tCilLJ3jJI j_-a ^ 

J 1 ( 553^1 t>»ApJ) CJ3P- JS Otlij^l (3 jjjSilJI jj8 ojub jl 

^ 3 ) -<<(^>*^1 jrod2JI» L-fljUs^j ^5^3 C*LlJ3jJt j| JISj ^ «,,j*wj_^| <h^3pJ|» 

lsI—^ lo^l Ltf (jjJjtAiA 03'^^ 0 ^ gap(_JuJI 03 ^ jl j-aStI 
L-ftj 03 (3 6 J-_< 1 > (3 Jl-o jAptXll 3 4_^jx)l3 4 «Qjkll Cilj_-a>a2J) 

<d 4 Aj 1 ^ 5 J ^535^' jOApJI J JUjtolll jj>T dllA j| 

_3 ^ 

jy3^ Jl <333^1 (jOApJ! j _ja 4 (^1 - «qj—pj|» jj 4_tt*flco 4_S^ 

* . » i O Lfj J£'l3flJ) jdO 41 t fiT .i B 4 ^tlLa 3 >J^3J if Ulfr - jvata 

jww ji33>} <i>J^ (^l JLfi.l35JI ^ 4Jl2Ixj jl_i <Jj3Wl (3J3ial)l liiojtj 

<^ 131(^13 .1^ t.,i3L0 il 6 ^^ 1^1 JLflI g J t—OjS OS 3 {Jl£f Cul3 OlJlllo L^jrIsLSj 

(«l^j£' 3 ^) OLJLuuo 4-JL>3Jjtll sup'll ^L^JLc' ( 3 JLI 3 J 

j ^3 introns oU 3 >ji l^ (j;i 3 w il 4 jl ^^1 oUliLtl 3 <exons C)U>«*51 

** ** ^ ^ 

Uu 4* /u llXI oL^ii. 44*5^^! djJLtS^ k^jlS ^ > Jl^I V cjj^l 

4 ^jl 3 ^ (lllCSS£lg6 « 4 Jl._(i»^l» 3I) 4 JIiIjo ^_Ju 3 SjjjiJ) ^^a_d3 

pl 3 i>l 3 jj^ltAXJ Lo LJL^ (IjLhAsU j^l 33 j^I (Jlj£ 0 e) j'^ 33 * 

bslaS j [9 <dUi ^J| .4All9bO CjLjL^ Jjwu JkS 4 JL*sja JL^I^ ^IiIa j _ o 

. 1 ^ jj^tSLo if CjIj3j;oI 4 jl dilaj la Jj-b jSJu JS l^ ^^stif 5 ji—iJt 4Jbuu8 
Ji ^i?’3^3^^ dUifr jj® fodA OfjuBxlfl fja ^l3jSft oJub JLa Odis JS^ 


41 



a^ljgJI uljliuotll 


«(j^ << OUiS^ ijs- 

.noncoding 5 >o>a jr^ coding OUIiia ^ 

jubj jt (Ji jyjS JLp- J 1 4«55lH J 5 —t Ol JuiSwiJ) ^ 3 _^ "^3 

4 JLII ^3^ 4*UI» (j^iJuil 5 ^ i^Luil ^jJ) <(^jdLJt i3 «Xftl3AJI 

Iju^ 1 <2000 5 ^ 5 ^ .jhi «>3 4Ji.C> ^jJi^■l laJLlf' « 6 Ll ^1 L^ 

4j^ ^90 ^Jt ■ c^_5JVMidl (J ^— . <« * (J iJ^S (3 

...A asui (i 6jub3 .oLJijdi j^jl^u v^jUtj hJ^ asai ti 

<^15)1 (3 .\^ 3^ <A—S5 <Jl5^^l j<o {jiff- ^3L 4 _Jl 2 l 8 

t aX tal .«OtL>J^t^ C.flilPsA ^jJ8 3^ OU.C Lasu ot 3'^ ! i 

l^jJ jlS^ 1^1 lo 3 I <l4Ifl,*lp5J ^Idl ^Ul (3 g;^3UM2Jl3 

■0^1 ii^^jSLa jrit ^^0S jjs 


1 pX ^^^3ba3 ^duo^l OldbilA JljJaiI ^<33 *^3^3 

ol 13 Ja *3 OUJ3jd) QA djAsdl oi3^ 

^jucl) OVJkAA ^l>3 (3^13 1,^ 4 La)l OlS ^IJi^) JmaI)) «uiajl jjij 

‘ I I ^^Itpdl (jl ^ a. So- .4Jajb_<uJ 4,0^lO 03 ^ c4Alli^l OU^3 h^^ 

.\i y. ... jjuQ^I OUbllo jjo cUJUJI 43 * 332 ^ jlJ La vUj ^533i Ofri^ 

(^1 ^l^LI £*-«?■ ^ OULiia C.L 0 J 4*^*5^ i>3*t^ 6^ 

j LbiJkt^ OUlsi* 6 ^ 3 ^^ 45-^3 liUJl) ^3^3 j<A3 ( 5 ^ JI 3 I 4 JI 

^jJt ^Js^ <(5jrLA3sJI (3 ij^ J^) uliS—4il i5 OJi?'3 (^1 (iUlJ LoLc JjLo.* j'*'— 

J ..■! IjjoI OIb^jeJI oJub ^0^ O-^ (3jl3^) O^ 

tC-iJI /»ai*pJl JSL-iJ ijiJI T 3 C 3 G 3 A wU^ 13 aJI jjo iJbia jf ^ 5 ! 


1*. .n> - ya j\ _ S (JjLqj ^Jl.4Ia £®3* i3 " 4 < ft . ^ UXI 4^liJ) {j-~a - Lj. yA3 

‘"^ L a j ..i jfl^j-^l ^) 3 ^ ds^ fiL^SH tLftJp jj -_9 LoJllc <(^^^wL 3 dl 4 __jIaj ^3 


jSo ^ 4 ^! OUjl^l3 b^LkJI c3 b—«'L«»t Ij3i ( 5^33 l^b^3 

^jOAipJI djop^jj 3^^ * j^lpcJt C 4 9^1 (3 bl)3iAp- 4 , ^ , Qj i 5 ^ ^ 

^ ^ ..i t djjaljjjJI Olj-bRlJI LlL^Lm La lil Ih* in) 1^1 OU^3j*J (ji 
(33 ^^JsA (J| dfepj ^>A (3^Sll Cj\jq^^ fS33^^ 
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olJoLill oujuLaoJI 


^jLtuo - (3^3 - ^5^A* (Ja<^ 4JL_*i» 3 V .liaL-iu^l 4AllPbO 

jLua LaLup-!^ Ub^ (^1 ti i^33jJI jflApJI 

(j^ 4»ft4>Jl9 3I oJub , L a ..\ ll 

O 3 J 3 IP 0 Lodift «»Ui*il 4Jj Ujj ( 5 JJ) ,^^,A^Lfli,l J34 44^it)3 iJjdJI jo 

Ui>3J3i^l OZlJ 'ASS .IjjJap-1*^3 ^3l^ dS ^^35^1 joapJ) io 5 ; jA l^ 


- genetic engineering «4ijlj3J! ^d%JI» dtluo - Biotechnology 4 j3^I 

OUlxu LijUi3 4^333 ^33 Ujl j 5 J 3 iiAS j3A4aj if aUl*J) jl 4 po^ 

Jxj^ (3 43 < ^iTl < nj 3I OUSl^l f^ja di^jioIpcL^uU (^JlII 1^331)! (JOapJI 

cOidPiA iSSS^ ^llLo d.. I aSp UiI ^533 4 jl 4*40 4 ■.fib.Mn.fl 

tS L? «Olj)3dipJl3 OLJL1II3 bjjjS^I Jl i t. ,4*l g J34apJ) ^ U--fl^3 U— 

^ ^ » 

. 49 j^£iaXI jojLaoJI jwpo ^ jA3 t jiJI 

4 S*J J (1) : 4 iA:^ gSlij il»il 5 oUajJI 6dA JU 03S0 jl jSU <g5l3JI J 

i333iJI jflApJ) 4JI1L6 j |9 <host species 4 i^l ^133^) J bilpJJ dsL^ jrv_c. 

.djdi> 3Jb 1 a odpo if dLJJJ t 5 <^ 3 oQU C)L1 o3jiJI JLoJlpo J ^ ^—pjdtl 

Ci3Jf (33 ^APoofl jfjiib 03llaXl jo3jJ! J lifjL^ 4 ^jdJl,f ^lllJLl (2) 

jSf 5 :> 34 a 5 A ^3ifl 5f^ ( 3 ) -Ot^—jlSUib s->—«'IU,! 

3I JiasJ3 cAuflAf jjlSJl ^3!^ (3 Uaiklf jl^f J g k flj (533*1) (JOapJI 

€ JU)3 CJ3II dscwaA J3yi JjdJI .4 j3*pJ) <_ajUb3)l jA JlSl 3! Idr>-l3 U_ »» 

3^ l^*^ ( 5 ^^ l fl i 4 .—« 4 i ^ 3^^^ ^ *jiapJlj j 3 jLj oJlSil3 ctij-oLtl (3^^l3 

^ •* 

^3>^f jf Cy* (Jl J!ii" j-® »t>4l4*»i)! j5Lc if3 todpu^ i5dJ) 

•• ****»• 


.C 4 S 5 JI ^ l^ 5^3 4i-uim OUjISJI Jii^-li 

d_wJLl^l ^^3 djJj .1*? .,^1 \ (^k^l ^63*1!) (j) ^0)3)1 jA3 
<(333iJI jflAPel) (liUliiA jl ^ (^3^1 dJlSL^I (jA djjj L jSJ3 .^jiUI ^ JS] 
(^) 4 ipJI OUSISJ) 3I biUJ) dJjSs cK 4 3^ nil Ijo 


jA ilSbi ^ ^jA 3 g^fju^f SpIjjS' jLps__«t3 jl jSLff C( 533 i)l (jiAjjJ) I 4 J ^Jjo 


<ld£>-l3 bl^ ^b5ll 4 <»J .:.4. U ^jL^f JUty)3 ^aJbtf) ^t^f .4jjiiJ) ijSlU) JlSw) 
M JxSpcJ (jSt*iJ) ^ (_^ll23 (3*(L_4»»^t Jjuapo (3 if3jLjJt) ^ 34^)3 
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q^lj 9 JI uijijuaiil 


qo JalSliit ^ i^u^JLl oLwiULI ^UI 0105^0^1 jjaj 

J b>?fc0 jrvi- Jtlfr ^S^ ipU-<aJt3 OlawWIi ^03^) 

^^^LaJl!l JuflJll)) 3! 4^ftliy)l 0533 <b ^33J3JI 6^3 <^Lai,l (j 

Lu>3J3iS^I ipliifl 2*3 .4Jljo ^b3 03 ^ 

jlsUu dUi i>«i ^3J^b ijPwaJl ^bxi,l uja <lAjL^tii3l3 4 j 3^I 

CJ3l^ <Jji<ia)l IJub (3.(3jj<ii3ill o>^l l^iaL>- (^1 tilL J| 

** * * * 

iipL^Ij^^l3 iu^3J3jOjyi il3iJ^l3 o!3JLI OeH SOflJiil 4J0 pJI OlSblaJ! (J| tl jl 
^3 ,^>pJI -Oji^JD - - (j- ft .l ir )l ^ 3^1 OLc o.A'i 3 4joLaS5iH3 4 j i . .>l> » >l )3 

•4 ^ •* 

J^lSoib Niels Bohr 33^ jJL3 4JI jLil U 3^ <2^l3JI 

.comp complementarity 

jl 45^ Js^ 4JV0II ^3^11 J 3 i 4 

0)30^ 03 OfrliAlJl ^>jJub jl J ^3 .OUx-d?53 OLs- 3 a 5 6jJ3^ 

^5l .0193^1 2—i"?' (3 ^ J— J 3^ UaOp-1 I—4J <gj_ja9ULii 

t ioOptl*«Xl 63^^11 (Js> 4I0I W.O OaIsO —uilltl ^.^*0311 —ij J-il 

j30j Liul 14^1^3 <(533^^ jOApJI Oii^l <(J^b 

JU^^I C»l3j^ OjlaIjsJI fdjJjLAXiuJLl k33l3cLl3 JUSU toc>tl3 4jfai fl JJ 

t.^l3i9j| 60A jjo 1^1 JLaIpo o| .jru^ (334^ b> jS] 4^ liLSi U-03 «JAaJI3 

j;5pJl j^s .l3j^ 4 ^3^^ ^3^ jrjfr U33flA ^3^ 4>-i 

^50La29Vl3 ^o-(L_-«J! t3j*Ab <4— uJ6 LO33II ^^3l3jOjl3 6^^ 3^ 

♦• •• ** 

.(jStAlotib ^50^)3 {j^ 3 ji \3 
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4 ILjujli> (jjuJ jgkuJI 

looQ ulio 

•« • 

yLoglj .qjj UjIgiLun 

STUART A. NEWMAN 

aJijb jJ\ 61 

gj-uApJlj .Charles Darwin 

6 —^ 4jI:5 

On the Origin of '’oUocail! 

.Species by Means of Natural Selection 
\3^j .2009 ^LjJ) ^5 cJU 6s-^l 

jU 35 <6i—. pU^JsJI dL-^l 

.^tsJI frlpol ^ (3 J'5^-oj>Jt _ S 

.organic evolution j^kJI 5^113 

i_;^| Olj <63—£6^11113 

Jb 6J3J*^ (j^yi J1 Os^)3 

.(^yjJLstll aj3la3 J (^L»l 6lSLa5 

<I65-^^I ^jLc- ■ t *" 1^15 

j_yR*Jaj| oL_©c:i^l _.L>3 





(3 5A*JI CjUT o| e^l>(l l3» 
«ji^ jrob CjIS y£ 
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autjQJI uljj iiiflill 


Daniel Dennett oLpi .natural selection 

ci^ ,^1 ti ^ 

jjo J^AJ l |jub l>^ 3 0,>laj I ft 

:4l27»«a (J1 vUAJ»l 

1 ^ -fl'. T ^.17- ...I types «49U1» > 6 C'^ OliSl^l - 1 

.«4iJud ^3 J5» (t>uJLm ols^l i 

*lg9 JJ 4>o Jii *^^3^ Ja—c JS o-^ ~ ^ 

.joau ^ 

»ti^l J^Sa 13-*^ ^ 

.^jJl3 Ol^3-«a^ jJ* L-^ j3J-<w>a ^-^^3 6^ L>i3i*^ 

3I .i»*piil Sjl^pJI iS 0-0 ‘4^jl^l '-33 j—J aJI 5—0 - 4 

oU3APttl oi® iiusLo 2^1 ^13* ^l^ii--! 

3151^ < oj < 5 jl^Ia 11 oC” cilioo 3I t 4 jL.. g fl oU^ 

^3 iUj^-St! ^>o ^IsjL I M ^ ^6 ...74 <Ja—«»3iLI i>o J 1 

.2Jlltl C)Ip3aj^I 

L^jJ ojSL-rt <2^^! oU'3Af?tJLI ojjk Jl^^l ^ o-*" ^ 

.ifljLoJI Jl^SU 0^ (^illPfco gojUap- Jax..^lA 

iaAlIl Jb c 3 ^^! '^3*^ ^ L-^J ->^* 3 ^ '^—*^ ■ ^ 

.juJiij-3^ ^ W® 03^3 ; 5 jlipw> 2^js OU.3APSA (3 

^1 ^ JaAiJ) o-a liljsi dJliA o^ ^ iS| - 7 

ajUa. jsua] j[9 .speciation «JjJu> < 4^^1 (>o 


(^1 2J'^I JSL_^ 7 ^ji\ ^>aJL) i OL_jAall3 h 3 j<i^\ oi - 8 

Js^ (33^1 ^ ^3^3iri ^ 313 - (> IaIj 

O!3I 01313-^13 CjIjL^I (Jliil —«< l.^ i3llail) 

gj3il)l o)Ji— p-1 o^ JkJjjtll o—a 21— t^La) Jbi> ot— io <OLj.AiJl3 

.^133^11,53i-*uo Jtifi^ 5 jjtsja)l diversification 
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JoAfl ulii 3 dJLuux> QjuiJ j 9 Jblll 

JL-JI li 5j^ 5 ^jSill li SijIiJI OUao-iUI ^ ^3 

ill dj^lxAj) (j^jla 4^ J—**rLdl Oj^l tS 

Jj * 5 jS^l 6JL_fl) (Alfred Russel Wallace J—dj ij-ifl i-jjkJI 

7 s 6 ojxJI ^i Jais .creationists ,3 L>JIj OeijliH IJUb IJU05J 4_J5^ 

^.j^aIipo ^ (Jd^ idt dUjb liUi ^ ij^s iUT 

41 -^ o*uJaJI olptSiiU ^ ^ 4 jsi> u- 2-0 

4:1^ 5 ^ cinacroevolution jr^l J3kc)l 3! <244*13 (jUai ,jU j^kiJI 

03de- SjSi denialists 63^5^1 ^ gy«jM,l j^t .JjlpJI 

jj jJI 4 jj 3 lai)l 1^313^1 ftUJUi jj» IJjljLo liJLft dllA ^3SU3 J3lal)! 

lift .( ^gA J ft tl oLxlj^l jj_c. CjUT 4 p«^ jU jT 03 JL_Sl 5 u 

OLUpJJ ^3t-_>il j3jJI J30- - jjj_*S' Ae- J| - j3Jb 2» ci^-pJI 

.i3j3lalJI jjilJI (3 

.45IJ3JI CjU^ ^ ^Jj jSo ^ 4 ^j^\xas jT ^3) U ljru_ 5 S 3 

<i;>jj 4 ijsil oj— 5 JI (3 fit—p.UJlfr <IJLft 3 ,.i^.tl,ff,i,3 

C»l 3 « 3 ilU » s «* 4 .H »3 Ili^T l^IS3 jlS^ tSlJI ^^4^1 2« (jSfcuJal! Ljletliill ^3 (jJ 3 j )-5 
J3—j—L a .transmission of genes OLjl^I JL5ijl3 <variation 
3 ^4 (j 4 * 1 } 4I—<m jrvizil j-o aL ,. <41311 LftjLiclj 

oUail 4 jI^ j CiPt^a! aijOpJl ajj 3 lall| a«^l <Jl 2 l| J^l Jj jjjo 
J AJdsji <4£.3ajpcII (3 gene frequency (^- 4^1 ^4^ 

.CiLUpJI <3 Oljr^ ilLiAA LuLu*l 3ft j3Jalil j| J3a3 i^\ SJuftaJI 

41^1 '«> ^4^=^ (i ejlptlibU j 3 :i (s—i*SlJ ijAJbl jL_^I 3 ft La j! ilj 

^ - L.jiJd 9 Jl 3 i QA J 5 (3 " oJ 34L ^jJaS (jl 4 jus^ 3ft <j3_JaiU 

aJ3*_4Lj aSj4i?JI 1^313^134*3 jl J .3 .development 3 aJlU oUT ^5^ :>JL:?t3 
- jlS <ftl 34 «JI ^Js‘ j3Jalfl Oli*^! 5 juS*j 

OljijsiJI CajIS^ SLpJ) ^413 (3 ^Ulft^ ^4^1 4-<jl3odl j^l j) - A O .J4 
OlijlSU (^..lJll^3ll3 Jl^__iSll phenotypes ajybUall JsUSlI J (>-AjJI ja 
2-330) multicellular Lj^! S^JusIa oUjISUJ ^5j_ftUaJl laAill 3 
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o^ljgJi Cil>iJUULAjJI 


4^35^1 OLJL0J1JI3 OUl ^ (jX-il) ^UiaI 

3I L-^Ip*SJu 43 oLulpJI ^53l^J y u-^3 ‘CjIuupJ) CjUUo ^ 4 -j 

»U 5 f^f^ ...t^l Jr)ftij 3 Jy C , « * *> 3 ^ 1 }! OLIaP vlul5 U) (ilUi 

e>jjb 3 /^^il3i) ftLt>*9 Js^ 4 .l ^: ,44^ - iiJ 

.oLuir J1 ^ 

^j3JalJI jcilO JjJuS Ci^\ Ob0j3 ^ JilOJL^bll 6^3 

(1) lij>f3 J, «.l*u) Oli*J>Jt -iJtPO .CjIIaixU dJjiAH 4- i Jp3Ji (3 >laJU 

i ^ jjI I4J «RNA (Lij) 633^^1 iS33-^' ja_APJ) 

3 6^3 «(i>JkUaJI JxoJ! (S *SJ^ J1 4;^ 

3I jruilJ) JJifI J1 “ Ot'r 3^ I- ol® 

U J| Jjll# j3*j> Jas_-wl 3 .i5>feUaJI JoAiJl <3 o^j 6^ jcu» ^ Jl 

jroti)l» Oli (oLojJI Oljrjaitl) alleles Js' OL^U j^l 

Sj^ai 3 I *^uu,) OtiUI J 3 JUJ hiiy> 1 >» 4Akpw> 

ti>J3laill 3 j jlaJI (3 -jo ibb ifcL^ .iiP- «i3^ . Jliti J *-—•*> {J^ 

(2) .4**^) OUy^ai ^3 

0^9 <8 ^^1 .OL^I C>jjb Jia JjeAJb J3lalJI ISj 

,Js^ iiUipJJ (Jt-JI i3 0)i J^ 03^^ 6^34'^ ^4^ 

** *• 

iudbj i*_>iaj ftbj jL**a ^JlpJI dij^l 3 .««> 4 I| ^ a .<3i3J^'^ *L>*i4^3 1-^ 

^Js' jS^ gene frequency dynamics Oc—?^' OUS^LjaJ I^IS ie— a*ia 
4s9ljJI 53AJI 615 jCisiJl jl ylpcb^ill a^JbeS 

OL-«,bjJ) i ^1J 3A U3 cJdLo dJ^3 u 0-5^ 6^ 05ialJI «^b3 

jdtill 03Ul JaU 3 4^„jpJl 

^USlI JUijl 6^ '^3 

j 3 aJJ) OUT 61 «^l3J> i -Sjr^ J3^ ^ 4 ^ Ji - 3^1 ^ dj^UaJl 

cnonlinearity «4JaP'^!» ^iUS3 .jr^ jrpb OtS 61^^^^ 6^ 

49 variables ObtJ3:iiJI i3 £^>*1—«*il 6i 

«• * •• 

^1 Ji JjI— 6" ajuiiiii au^i :Jiii.i Jti—- (>^) asdaSi/» ^iij ji 
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bAo uUua AlliUi} ujuj jgblll 

aS l^Liidl j[9 J| i-iU>l " 0 J1 «*UI Loip 6 jlj>o 

Jtlo) <tu^l Oijrullll ^Js- bUlfrl Sjjala Oli <plactic 4jjJ 
3I OU-^xj Ji-io jl ^3^ v33jJaJ| tQjLJI 4lJlo- dU) jj :»UI jx) 

Stereotypical JISLilJI J| Lo UU LAj! oUT .( 4^U oUl^i 

‘“I ^ 5^3) {^3 Jl^—i5^1 Ji <dLIJJ Is^ 

^ dll) OjS^ 4i»J jji«3 ,^1 (orthogenesis «6l^ill 
631^1 gSOj i)5st«aj oLi^^l jlS” lij J!^ chjLwJ' d-^ 

^1 M (jajLaio (jAoJb IA.IMJO S^JlpcXI OljU.iUiJLI J5I9 fjs- 

** 

S^AIU 11^ oJI U 5) 5ib 03X0 jl ojijtfiJI j__a 

OUT Ijjl5£i i^UaJI JaU^I jl j] j 4_i^| 

(CjLl^I ^3jo CjIp^a^ { 3 iJ^ ibL«.*j l>*^ 3 <ijjJ3 iJa^^ 3^ 
Sr'^ 4jj3Jall| 4j_^JalI) ^ 4ijJ^I ai-uoU 4 ju_«*jOjJI OL^hl* Jasu jl (Jl 

jr\A (j3SJ (j! 

gOK) jj_aJI J5l3l3 j%!La g__M«llJI jjAII ;3 >^3i ^ ^ 

^Lu^l I Aft 4jj3Jalll jyo ^ 3 ^ 4jxmuJ1 ^3^3 ^.JiS 0^ iS3j^^ 

UH (53^1 t3^* O—^ 6^3 jI^ jt . 4 A d3SLJLll 

^ liij?- Col51^1 jjjA tiftjUJI jlSsflSll liU*!)! CJlS 

<3i3jl'^ jl5 LoJ^ (j ^bJLs&ll (jl5 ^IsJJ lpl| ^ (^ntl 

Ol^li^l C0IS3 .jjAJI j-o OLIjuua^J) (3 (jlj3Jaj (^^133 

M>‘3J3 Robert Hooke dl3ft 0^3J3 Isaac Newton 
ti ^^3 Christiaan Huygens j :%ft jLi_«ujS3 Robert Boyle J^3J 
*^J‘AJjS 3 Antoine Lavoisier 4^3)39^ jl3kjl3 «OljjyaJt3 IS^IS^I Cj^Ljm 
cjoLp- JSL^ oUefr^U Sjrjio oL_o-t^ (dl-iA^I j Friedrich WalUer j_Jl3 
Ol3uAtl3 C)U.L-«JI Jio 4—oiJLlft (j iiAsdl Olj3lalll dUAS’ 0315 U5 

t>® Jtl^ jlSi .Sanaa OSf^l 83033 4£.l^ (j—li) CjbLai3Jt3 

dl^l bj^ CA15 4^1 oLSlSdl jl J3^ itosz. 

oU5l5 1^3^ ^ Jl3i?-^! jx> JL?- (^L (jojUij ^ lo^l lAft c jS3 
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Q^ljgJI ulji-iUOlll 


W illiam Paley (1743 - .^auJaU ^3jl^ (3^1^ cM ^ 

(5U :Natural Theology Cj^a^UI <hbS 3 iJI diJ^Ao (1805 

|j^9 ^jOjfviAiiU* *• ^ jo* dpLw (Jw^ cOtiA w ^ djiAjkX^ dJT d. wh9 (jAPt^ 

.«5(^ ^515 ^5! Ji lillPW 

jjDI 3 - ^iUil Ol—stUalll ^5^i J1 ij—ujjb dl^—iLtl «6M 

tCiJj^S U (ji«3 «5jLa*A Jl^Jit Sl—*tti) dJT <^Im| ColS - j%uc- ..4**UJI 

l^l> Uilft b^^-La 1^3^ (>o ^jJI ij^ <dJ335AiJI ^3J ^3 * 14 ^ 3 ^ 

l^lp- jruaj .ilali- Lui C*jl5 Jj ^ 5:^3^ 

ji .dAiP-jli- ^$39 l^Jb J-M*j Ujllp ^ IajLau^ vi>p«J3 S>a 5_«^ dAj>j 

(j v-*i5lll (jb 5J-5I93 «l43b ^JA^>6» SiUI ol^ *JjtdXl 
jA jlS" Immanuel Kant Ci_j 15 Ji3im ^93—jl 
SLpJ) juuill 4J5ASUJ ^ISbal (5^ Jj f ‘'Ois (datjJalJ d9jl^ Oljj—u*i3 
[jAixij jl gJaZ-«*j] C)^^» »i^bA dil 3 Ijj—*rti3 

.the blade of grass of Newton JapciJI 

jU jL_ft3 .ilSLjm aXtb ^ d«^l frU—b g;^L^3 

dLJJ53 ^iUI dllA-^l (Jean Baptiste Lamarck (1744 -1829 d;U9 Caa^^Lj 

jL - 4A>LJI 4jLlLa7-ga Juo - (JIMI 4 jI^ 3 jolp- UJIP3 «4^5J3aJ1 

^_^l SjjOpJI ^bj^l ^soULI ijs- ills ^3U cJ5Pti3 jl i*?'3^3it^* 
*% 

3 Jd»l - «5l^l 53§» 0^ M •^— 

a* *4 

j'SlI dJJ ftUJbJI jrySj U ,3! .OS3JI J3>> g* yS] ✓» * ■ ■■*«* - 
^ * 1; U 3A3 .«^3^1 jrob»3 *self organization «(3ljJI 

physiological adaptation ^—^Loa Capo j^l 

^Upwa.; <lttp-!sl ^3i—-* US3 .^^^phenotypic plasticity (jybllaJl Jsw^l (i33>>) 

^ Ci ^3 cbw jlSLiSlI oIa J 5 Jl ^ 3 J 3 -*=^I J 

^jy 6^ ^ 3^ ^ 

Jj <djUl4_«»| ^}\ U/> .isU^I (i 0)jr;-i»iH wIOp-^ ii3jU) J_aP 

.pL 5 jj!jI 13 dJjIaj (Jb-i^ 3 jUI jijso ^ dj^PuJl 
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kLod ulm djLuoD ijjuiJ j9JdUI 


Johann 43^ Jia o^sjs 






Etienne jiLa CuL» <(1832 - 1749) -Wolfgang von Goethe 

Lorenz Oken (1779 ^J5i5 <(GeoffToy Saint Hilaire (1772 - 1844 

laws of «J5^I 0tyl55» ^ ioiii 4^1 5:>ai jl 5^ l^jul Jii .(-1851 

rational «4JiLa*ll IJla jl > ^aXjJI /®>form 

4 5Oti—^JiiJ - morphology 
(*0^3 JsyJti] ^ 41jUa C6\S 5^1 

ajiUi oLoij^iii ^1 - a^i oijjiii ^ Sjjlaji 

.Oju CjJp- os - ^^IjtJl J| 4 ^iU*ll L0-3I3S3J3LI3 <i[)LiU 

Cy^ ^ L_^l ^il|3 - 1^)3J _*5y| ^_J^| ^^15^ 

oLsiii^U ^5^^) ilp-jA J| 5^UI CcLo 3 uiJ J3P. 

4^L»^) C)L1a*1J ^UJI (Jo^aa)! ^jSJ5 /’'^(I^aJ 51^1 Jja] 2012 |»IaJ! 
iiloJI aSjOpJI 4 j>J| ^Lo) JIJJI j^tlJI 4 j 55 l^ ^ 

jXiXff ^ ,5! f U5 

.4.ta^33 3 I " «i <*4 j 3J5^ jr^ 3 ! b'J'_^ «l 3 _«» 

4AJi«a jfl5LiP- 41 03$^ (JlUI’dbf- hiU Lijl^ 6^ 4fl^3 

(^^,aJa1I , 3lkLtl lftlS3 CjlS' 4*uAj ^^1 dJj ^ 

Sjr^l OlsiUc^ill 03$^ jl 4JISUI oi /">4iiLLalI [^ 5jt5LJI] iaS:pJl3 

{*34^ vi3^l JOAJ (j 

hjaj Jl 4jilAl) Olke-^U) OJJb Jjy^cJ 4^5x1) 5>_aAJI CJ^s 

J 4*e>Jt OUjISJI gM jr^lll ^j—a 4L42a OIjI—u*a jyali iiUS3 (ii^Lo) 

JS (j j^Jaj (^1 Ols^yi qjjL,] Jl£. JlSLil (jjU3 j^IpJI CJ 5JI 

5^3^11 4^ LflJ_^ jls c4jIaU I 1S3 Jl^ gl , »q 09 4j| (>0 Js,^ . 

.(^joill Jy^\ Jsth 0^13! .lobster ^^1 Jj llui >rD jl 4:SU 

** **■**•• •• 

‘(5J3^^I 4A3frOA ^3^1 ^1 SjAiUI OljLai 6Jub 

^3jti oi ^jJI Js^ .4j:iUI 4JlSb>^ 4 jj 3^ - o'SlI ^Jy6 U5 - (^ ili 

44 

IJ^^\ Alijiai\ oi-i SOjdf^ Jl^l ^50a JS^I J OIjvrIIIj Lykll? ^ 

•• *• • **•» *• 
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aJlj9JI ul>ijiii6UI 


5i5SiJlj3 .JS^l ‘iUi ^9 OjilS 4^ ^ 

C)lp- 5 il J^SLJLij L^ ^w—« 3 S^LII ojjfc »ljjJ jl U5 LoU .^Ul Jli* J1 *>0 
lip JIUI JLm. Js^ «C)Ul3^l3 

^ ->> U^Id- JJ 33 (^1 Ol 3 il jls ii-jLo 5iLo 3 ! Ijlpo (4_*i>-jUJI iJiJiJI 

oljtf^i o-a CilC'3aJ?« o—a i)3-i>l OLJ - OLj)3iixJ1 

ajLkuai jis;jiS)ii 3 .oiliji 5^j«lo3 493^1 

** ^ 

1^3 ^^l S:>UI t3ii 4jiLll y^iut 29 I 3 II i jl3ipJI ^ ^ 

>J) 0 SU 3 l^jlii-l OSU 4:J S^la l^il 

4 i^^l 3 4j^I Ob 3 kJl ^lii - 4 a^I aljb ii)lj:>l Jl ua-*J i> 

ftb3J3 3.U^M1I a-^LjjJI 4xJai!ill3 2_«*llJI j^l >ljl J 4jjlyJI ISL-^aLidiJ 

W3^3®J3^' cUJb; ^bjJ ^ 07^1 4 ^■-^' ^' 3 -^* 


Jbi J3kjl jl «Jb3*ftJl» 5:^5^* ‘jl® ^1 ^*^1.4J^I 

J ^ j^l ^> J:>!^l A_pJi ^ 0^^' 

(15)| ^«^^ C*io JkS (4^LaSH 3«jJ) Ob3^1 


^bbiJI ijs- 3ijjUiJl L^3)3^I Jlij«a J 4iJ[^l^?J) Ol—a»lj^) j^ j-^jJ3 

^btJl jl ijlill Jti—<*» tj^ .4jst-«J^I J5yj> >aJ 33 i 4^Li^l3 4jiUI Oy!>)l CXr-i 
^ ^^) ajL^yi 34> - jl 3 tpt)l 3 i i jSy* >‘>‘3 - Gastrulation 5st3iU.UI 
4 JL 0 J 1 JI 6 jjk jl jo J 33 .isc—bSlI ja 5j*a^ CjIaJs Jl j^1 i>> 

b^l Ob 3 aJX» ju >5tl)l «jj-9» Jl tSip3 /*’4iS;blS;ai3 

ia-ftjJt JaJi- (3 oJlpo J-£=^ Jl " 

U ijJ .6j^U 4Is^ 3 I 


J ««.UI» 3 I «Ja^i» ‘jbjj?’ L3jvaIL«» CJl5 1^1 

Uj^ ^ oiiJ iM U3 4^1 JiS^ v^b eS'iJ' ^ sj-joiJi d.i_poSu (*) 

Scientific aw 4i>^l a^jUl .^^1 aw "jJ^I 01.13^1 :ajis. JIUI Jp >1 

.[^jU,)] .2014 ^35t ajip .American 


https://itunes.apple.com/kw/app/al-oloom-magazine/id631157919Tmt-8 

https://play.google.com/store/ apps/ details?id=com.oloom.test8rhl=en 
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kUCLQ uUuo oILlUjO UiiiI j gWil l 

j (somites U ^s) ^ .>T JULo 

g-bjlS ^ J:5 SjU ^5 

J J5®“ 3^ o^t)—il ij^ jl—«*Jl 3 OeH^I Ji 

3jUjj3 .JjUI ji ljubj yjsSlI aJb (^UaliL 4 _j *^3 .^3! ^_^ly| JI o^SlI ^ 3 j-J\ 
4h3j^\ OWJI 3 ol^aAJI J| ^Ikt.) 4jt^ J differentiate 

Joliill iUA (J-P » 3 hi^I (^^SL Jjuaaill ilWI eJub j j Uiil l j| .L^ 

.ILL- 5j3SJLi) 

Js^l ^J^3 cC)L.I>^l Olo»2JLo fjA JuJ^aJI 4_LjLpl J *■" 

Jji J giij (FGF8 0e33Jh^l) gSLo *^3! .g^iiSiwi 0!hiJ*d3i® 

Ujjj JSLJu <(J 3 SII 4Jb3^) IlUaJI) djJuoA jx. Ijai^ j ^3 qi^l 

033)1 J , 1 ^ 1 ^) 4jI^ yb OIJ 3 I . «o JI 

(4^Lid^| OlotZm AjJaJI 3 tHesl gj— 33 jJI) j^l "'”'* 

« *■ " i*—*u5XI 4 p*__«jSII (j synchronized oscillations iioljis oLjJuJJ 
.segmentation clock «^ 3 i>aJI ^L>» <(5^11)1 iJLwdI) 

^L_«( Jip - «tp«_-uj^l jy<j Jl^ jja-o Jaaj - ^L-oJI «^3JJ» LoJO^ 

' ** 

jl 5 J| <4kpw ^j£. IJ3P- y bL-«JI (3 jl «lj|9 .4A-_a»lp- 

.FGF8 (>* cjb^JLw^ 4 ^> 3 £Jtt j\i> dAjuu^l ji oJLm (w>l 0 ct 44 j^l 

^>o .Jj^l (>a jaiotUI t-3>kJ) JJL£. iafl3 oJtPO <ti| 

gfuj^l ^ ^ 0^3 ‘g^Iyi O-® <~ 33 m > (0^1 t, 

^*5" Aifr FGF8 gjJj jji gflflx3uXI ^^3; «*l,l j|9 c4llllal_a»l3 

6^ Jljj^ (>o (jbi - g"|>n i>fr )JU 3 tJ l^jJj J 5 Jl_p-T 

iSsi^ (jplll <4j g »,J^ ) 4j)j3J| OLJLojtJI Qji JLAjsdl ^Uaill lJub Ji^ .JjjJI 

•Ic^ota ObjliAJ) 3gAj tiswiSfl 3.^3 4frL»3 JLo^ ^jJ3 go Jf^liill 
ol Olstlll g 5 Lff (^3! -^33133 jl— jT Sjs- 3*111 j* 533 «all ^Jub ^ ?;i 

Jjo l^l^i 63S0 laXS- JaA 3 ySj\i\ dc_^ g* yjjjoS 
Otti - id^3 ^ 5 ® - feedback 4 ^Ujj! >Jl 3 i Js^ i_|ls OU^ 
(3 .^ 1 _«JI ^3lso )) oIl^I ^30-3 :>jM j| C»UjypiJl3JSb 
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Q^ljgJ! Ul>UJUL£li)l 

Liul 4 pL 4 Af l^l OIaI^ ijS (^l^jl 

<JlSil J*;—W 1^) O^Jlau jl IJJbJ jrsi' Oljl5^l 

« 45 L^» Ij 3S J5^ jl 5I J-Aatl) 3 ^ 5 j— 

oU^SLLI o—> 15 ^ ISjj (^jjJCuQ dSkA it ^1 ^JbJCLo j—A <Iju^ 

•l^PM jl 3 f>' Ji ^ 56 ^ ^ IjpeA Jijt Ul 5 *e»- Ols t 5 i 5 P- 5 A ^ 5 ^SH 
SjrOJ «4ftl »<li 5 j[03 " O^JJiil iJX- g[0 0^ ^ «viUS (J| 4_slo| 

tOlLipl (j^ “ PGF8 ^H-L) jLilil ilUiLud 

oJufc JLp-t ISj IJu> ;iJt»JI IJiA jjjilj jl (3^-<4S 

3I (jIjRaJI ^3^3 (OIIjJuJI OIIa dJ£‘ 03^ (Jju— 4 J( 

diilM OVJi 3 « (Ji k 3 jLfiJI «0!i*^—i>® j"'^^ 

OLlLaaII O^JiJu C*jl 5 ^ 1X3 ^jliiA L.Ap'l3jJl ilUal^l 

:>jlp ji ^ 32 i jl lll^dOoS <&jl^^pJI Ol^j^ JlaIxj ^^dLpJI 4 o Luftj^l 
«jQ^) jtflSp-) jl^ 5 j[^) jA jjL*^ oUjlnill ^133! (3 

dJub jA jujlsJI (JjtaJL) C*aj 03 jlaJ gdl3J! i33 
OUT ji (3^ ji j—^ 5 j3j^I 3 ^3jr\— u>IpJ 1 il^jA dJloi jA 

JIaijI jA J.o,"i<*> (^^1 JjLi> 3JI oli^l (^***^3 
joAJsJ) 4 JIi 2 a jA SiU- (»3^l JSjiJI J .CjLa^I jj C)il^L-<i» 

jjL^L) ilaJ^l ^133^1 4^15 j^ ^ jA3 c3aJlJI OUT jA e.j^ ^^^^;533_J1 
5 Jift5iA3 6 /wLa i3j v^laJI (3 j ^3 cOUjoJI ^-aajj- JJ 3 * ■*» O^Sl) 

jjs cLolS ^3jJ3 <Luia^^ 3AJJI CaUT jSl 3 

^5 jp-LoA (j^lic^I) saltational «Ol>fl 3 » JS-i ^Js- J 3 ^j3lalJl Cj^3PelJI 
1 ^ 41^3 (H^jIa^ ^3i) j^Lja (J^-^ JaA-lJI 

/^®^LiiAL 4 > SJuptA CiljiilX uUsIil iptjkij JaflS 
SjS^I (jp-ljXI 3 ij^ iiAjLA C<—ot^l J3laill jl ^ 

4^3)3^! ^3 1^1? j3l3ltl jr^ J3-Jal)) jA 4 a 3 ^Aa 4 pi^ { j —^3 j—« 

JtSLiSlI gllj JJLpdl JjL*»3II UjjJ CcPt^l ji 4*J3 j^JI < j^3 

.^La^l jJl ^JloiJI ^JlsJ jXs- J^3J ^ <'—’33^3 ^^3^^ (3 
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iSjAII ubuLio^ uLLuxfl 

• I 1 

jJii Uiligfl (j^J 

EVELYN FOX KELLER 


Ojo Jto- Genetics ^ 1^ 

uls ‘gt^aJLj ^3 4 J 3 P- J 3 *A-J (^JJl U 

Itl^ 0 S^ (jap f M l t l 1^*9 c-**oo 

^Jilj ^3_j|3 Jl^, ,a |j 

^)j 3 l| ^ J| 4; „M.fL) <(3535 
4^S3aJI i_«»jjLt) J| 2u _u^b L^3^ 

^ <T. H. Morgan -o^l .(J - J 

^ ** 

JUiil hU] 5 jU 45IJ3JI Cecils' 

(^jJI La .«OLLu^t» ..ij OIjLp-^ (Jjq 
4 j| y| Ojs-I ^ <<—iit olS 

U-® cj.^^1 IJufc jjjo ^jJI ^JiS- 

6^ (3-SLff 5dr>-3 ,3u?eJ) tj3_So j! 

Cj)i i_£;3Atfco J Olj—aJa 

-wild type ^5JOI ja^l ^3^ Ol_ 





«OjL£o L^l dSlj^^l 
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^IjgJI uljimoill 


Sjlijko (mutant Sj—sUo (^1) l—a isLa jj i 5 jAUaJI h a xJI lij—® 

Jlf J 5 SJI ^> 5 ^J .ioj^l oJufc Cxpo dJljol^I OLUpJI < ya « J ( 6 >^) (3>^l 

c3 iuol^l C)LLii>Jl3 \Sj —CiH |j—^ 

jL5^ (3 («5_^fli3») 03 —'H ‘-> 3 ^ Sr*'^ ^ * i 

•* •• 

^ CiUha oli^l J3^ o-^ ^^*3 Oi?-) ^ 

4Sj3 3 I , 53^111 ^lipJI 3 ! * 1 —jmi J-w—«* i^) JaaoJI 

JIXLw^l ijA ^mJu ^ 3 ^ ^ ‘^^3 

J3^ JiAp- j-® *> .S>iaJI ^ 5 ‘A*^ 

CiS^) ^5 qwjtll iJtoo i3j^l i>*3 cCS^U^) JaAlII Ctla^lli^l 

4>c i)33__***-o 1^1 (j^l (Ol^>iIaJl) CjIjrjilJI J^ o^ 4 — 

^ dJ3^_a^ 1^1 (jbjdl (^1 Oljfl lalt Uajjj^ J3I ol -9 «)IS1a3 . 5 j_iUaJI 
(i^LoJl ibbd) ^1*33—«»3j'jJI (3 Si3>djJtl3 iSj ^i UslH ^3 Ol—S^Lk^^l 
.«ajlj3JI 4iaj>JI» 6^3 Ol>k)l ^ 1 ^3lia5 f Drosophila 

.OlukffJI dioLij^ ^1 


tf > 


<h^ 3^ gSLo CftpJI jl uc>MI 4>> 3$^ jL3 /^^<3>U £iU»> 3 

(l^ JSS)I ^)3 c 3 ^> J 33 —ohSJI 61^ aas .Uut giLj Jj 

ia^aJ I jdl ifljoJ) 15 I ” >A«*J Ct.Vi^P’ (-IJI dJu^\ ^ J 3 3 *** - ^l jh^l dJiS^ 


Ia.a iatt& .Na^q 


OLaj<aJI Ols^ip-b OIaoJ! qu Uali- jj J 3 AJ 03 * ji) 

.bj 3 j<> ol 5 dJi jl ^ji\ 03 <dJi J| Ulh[ .4jIj3)1 ^ (3 djloJI oLo 
4 j)j3JI pU-JIa oSUij U Ujb d_Jo j)^3 oUj^dl 3 3i>-s »- ol 

3 fl 63 iSUoj 13315 ' 4jjjaiUaJI i3U!iH oei-s>J6 J5U- j-ai ioo_^j 


jl^ 3 Oljr^ I^ 3 -^ bbjUfrb bi>j 3 Ja OOsol ,^1 <d_jyi>UaJl OL_ 33 >H 
.Jjis^) JJA Oljriadl 6jm> JU locus 3 !j 3 JI ^ 3^1 Oiii" 6^3 -6^*^ 

3» :^l3 Horace Freeland Judson 03—«>03 j^ 03 ^j 3 (_yt>lj3A iax^-^I U—53 
*» 

(ji»U33 4A3APUJ 3-i»A (Alfred Sturtevant CL3lijlj3 ^ ...^ <1913 ^bdl 
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(9>£UI uLsuUxS ulipJI 

iaMU" ^ obJLU oLtj5>o 

j-o ^uaiJ U5 <5__^LaJI <bbS sex linked (_^M_JiijJb 4kJ^ 3? ...t 

iba^ “ - OLjjJI CJl5 <gpJI ^iUi JlIa .l^kaly ^Sjjia 

/^^«<LJupJI v^&asJI 

M *» « » 

4^ UL Sj^bai oL-isujii j jbbiiiii .^1 .jjkJb 

0 e^» 3 ^ GeneP «g| - g« 3 J)» ( ^ ojOadl oi^b) Lenny Moss 

ji,^» «^ - qujJ)» jl .phenotypic gene « 4 jjjbUaJI 4jhai\ 

* 3 “ 

.aJSimo ^ 33 ^^ ^jAamJI 41 H U I ( >i 4dbsLc dAJjaiJ («^j.ftU^| - Jpjytll 

4 j| Jj ci^jAllaJt JaAiU ^3 b^ (ji*J ‘2SI3II (j U—^3 

(3. " <3 <4u4fcij ;j«5A U5 cg^b .^jaUslII Ko-JI ^3 

jLoiS^ 6 JjJs~ Id^ dU4> Ub» 4j| 5Jt> ^ 4«L 

/^b<4i£. JL^I 3! ^5ibJI ixttJI Ji 

4iaflJb 4 J j^jjG ^;>JJJI Jj^J] «Wilhelm Johannsen t> 4 dbi» 3 j Ul 
JiAPtA <« * lAJJLfr 4i^ <<ii U oJuk LaIs (jlSL _3 c«(j\—<^» 

3I 4j«JaIlbl jjjfr OlA3.a(3A5j^l jjft |jj> OJLt Qu^b <35^ ^ ^Jilil 

4 auS (3^ 03'^ 6^ 0^3 ^>^3 4jLAJfcI OlS (jpIja! 3I C)L->ljj£Lial 

.^'*\<?4jt3«juJaJ) 4 ^ 3 ]^^! JpL^SU «(_^&wiall» ^ (^qI v 3 a^^ 

jjjSliiJI oi -L-aU jl5 v3^3_»i^) ol (jl L-< i.y.iAtl f^ya 4__j| ^1 

633 t>—® (jot523bH ( 3 j^l C)bejba3 ilol ui^ OLjLii^I (3 

Lffj J^Ip- t^bu3JL3 2^3 «(3jaJI Obijba» JaSljp- j| .4*1*43 

^^3^ cSIAaI (j^3 4jb3JI ObJLflJ 4j 2^a__u*J La |p. a** 

b^3^ (jlS^ (J3^l ^LflAI (3 OLLai^I Jju> La jj] .yS] 03lS aloJbdl 

. JraII ^Js■ 4^b\3^l 1—^33 jUalp-b - J*^ —<al)l3 4J3AII ^JLc. 4_^jlAbl 

4jjajt)l JI 5jL«f)U j v^or" f <»l ^Jill ^JJajiaXI Gene action «qu?JI Ja 3 » jt3 

.L^amAj OLoaoJI 3I Cjlj^uaXI ^^3^^ t3 . «r OL**i^l ijja 

Cj1_«*iIj<^ (j|d ((3^11) OIJaa) 4 JaixJI 644 4 a£Ad 9 c , e^jAll »laJ^ _SIJ3 

^^Ll) Jajbsd) V i3 (3 o-^ OlAiaJI qu <33^! 
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ojjb JJU ^ ^33-JLI OUiiLo) cUl^sD (^b3JI 

^ biJb iJUitl JLi^SlI (i l^lSiil JsUli Jfis« ^3 «Old!kli3-^l 

•* • •* * *• ^ 


oLft^l ,jji C*j^j (^1 ^aJ) (Ut-wU*! oL^^UjjJI 
Js^ J3^ 45133)1 Dupre 03^ ^3^ 


J 30 - 3303 ^So ^ ^5^3 .4_ i hgu> 3 ^ ^llJ >flPO jl 6 ^ J!i^ OLi^ 

<<LS:^!>ISJI 451 33)1 jis <dUi J1 49U»1 60 ^ *,^1 


ul® 5^3 .L i —t iy ISb^i 3j^o j J) 1OA o^jdj 4*—MiiJL»3 

^)ot JaA 2Am9 OUeiL^aJ oLoOi^l Ji 33-^^ C>l*jLaS^ OU^I o-" J-^—“*JI 
3l5T Sibj (3^ (^>—ft5l>®3 ^ 133^1 OfrJ 4 ..*i*.fl3 30i)L> ^ 3 )! 

,^1 OULSJI ^UrS 4j ^3^3 a Ua^s 3j-j*3 ol 6-» OL-pJ) al-ssjk 


f jbj-ll U 

Oli^aJI 0 IS 3393 etiology OLo —«*a JalpJI ol—u» oil 

EjSls bl ‘£— 45 I 33 J! ^ 1 r ) ^loJ) OLjo^I g— 

2iLo (jA jOOlJ) 6 ^ Lt^ J'it' Jt--" 4 p- tS 4A^ 

•* ^ 

IaL^ t«Ls3A (JaiM» 4 jL C^S IA3AX' JLftS . J a lgJI lOA JjiillL) (Ja.^ - 
JuLa ^ 3 (^flA 3 Jis U53 (^ 13 )) (3 ^^)^3 Oty^^ dUi-ff/iiLLLf L^l 31 4jl 3 J l^S 
,3JL3iaj U t 3 Vj Oj?- 33 illp- 3 A :»^l—3^1 ^a JaS ^ 5jL_S 

433 ! uj (3 ^®^ 4 * 3 **^I 4llpjl l^j! ^ JjiaJIj 4 ^Jj^l ilbo 

45La ^ 3 A ^^1 J^ <|^^ 3 —tl (jr ^ *; b )) 3 AAAII ^aaIaII q|i—)I 3 A)I J 3 ff' 

l^a*sj 3 ( 3 SU Ia 3q^ » j! Emile Durkheim ^ 1^330 J^| oo—i 
u*9 <S3i^l 53b*J - «i3i»o (j^ £:>-4 3^' ^ 4^3A Lja^Llt^b 

4 ^i* 3 ja L^li 0 s»- (3 (^1 4Ap(AaJI ilWI 3 ! 4aSa^1 oLj>J 1 t>S 3 ^'^ i 3 ^*^ 

_^aJU ^» .(^j_-oJI £;^ 3 iiJ ^_Ab 3 JL) 4SoL^ tils 13^ ^ 

633 AA/O ^s 5^3 4_».Qlt 4 :;^ ^ coosUj j g;^ 3 l) 03^ 03^ 

iLsiA^I iJlpJ) 3 __(b [£; 3 a 1 I] .4:>iU- ^ ^ 3 A L_^ 3 a j 3 So j 1 <i^La»SH 
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0 >iJI uLsJUaj uiioJI 

^1 4Ji^|jij ^ 33 j jl bU dJJJ LaS 35 
Georges ol 

J jj ,Kurt Goldstein Oj_5 L-jasaa .Canguilhem 

(^ydljxSU 4du£3APbtulJI joLaXI olaiXafV 4 jLuIj 

^jjJJ U 3 ^ j^l jjs * 6 ^ 5 ^ 2 -^ oSJ^ *^®^ 6 jiJI 

'i'Apttl (^ 5^1 ^t) 4_J;UX) 

(jo>ll 4aUI «iJL-ett .«(^^aA^» 3 A I e 

<< J^*ll 3^ ^—4^1 jjji. ^l 0 '» (Joj^ 5 (^ ‘3 ^U J ^ 

L>*'>*^) «ii» 4 iaLl! 4JlaJI dl_aij|» ;(Wikipedia 

.(Oxford English Dictionary 

5^ 3 ! fl^pJ 3 ! J5Li^l ^Ikiil 3 ! j-_& tJlj->ool» 

Dorland>s Illustrated j^] ur-*^l •XiVj 3 i 0 - 3 -lS) ^liij 3 ! 

^LtaJI 3 ! ^— ws^] (J yIjiaol 3 I 3 I hfli l» ‘(Medical Dictionary 

Jai3 cgJaJb .(Medilexicon 03$^4 ,..«*.cUi^) « 3 a.U ^ j| J C 
J5 ol9 «4J 0>j ^3 x» 15 J5 ,3 .4-aij ..^1 4. 44/^1 
4rJJI (3 (Jl«JI US (4 a__mUja)I 4 j^Ij .« 4 ,yx 4 all 4 JLpJI ju^» maladie 
Jlfr jiaill Jflij ‘<—Lo 13 ) 3 ^ JUj jj ti-jjJLeo^fl 

tiijUil 6 Aa Jio ,J3^ ^ ‘ 6 ^ ^ 6^3 g -0 LftAjLfi 3 ! dijLo;® 

.Loj.a ^^laj 4j| J^ill 

ol . jjl—io ^ Liul 4 _JIj 5 J| ^ o] J 3 __^| c^_daJI JLJLs 

aljb Jajj 4 J 3 IPM 3 4_all3ttl 4jybllaJ| C)1 _q^| Ob 4—.pJI OLjlSJl 

•• * 

CalS (OijikJI) iJblfljo ^Ij 3 OU^b^l ^ 3 J ^3 ^ 4j^llaJ| OU^llo-yi 
4 j)j^| 0^3 -^-btll lj_^ (J 3 ^^ ^b 3 ^l cLoJbtl 4^3.JI 4_JL^I 

*>®^l Ol^LiJi 431 jiijLfiXt ^ISo-Sl) JLsijj 3Jb U ^J] 

33" ‘^^3^ iSjiatl OlS>JI JLai-i J1 \j^jj 4::*J 4^^JJ! j| cJ 3 lj> U-53 

-? 1 —^ 5^^ :>3!>3 jl (ji’ljI'Sb ‘1*31^3 OjiL Jl ^ 5 JJ^>iia)l i 3 >^l 

(jl CJI 3 2^3^ 4 q ..< aI I o^ 4J3j_«i_tl 3 ja) l^lj 3 .ouf- ^3S^3 (j| I -* 1 ^, 01 “ 
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(Wlj^il UljliUfllJI 


«1)JLoo C* 5 Jt^ JkS SjAkJI jl ^5 jJI 

jl ^Juall 3'^ . ti, (J| ^jL^I Qji J^nlJI 1. 1 ^ 

vliJiM t 4 jd^ 4 ao OjL—aIpL) ijl jr^ 4 <iij jJI ((jblj^l ^tJftSLa 

La jL lit ^—D-l^t /*^4 jIj 5J) ^aJLft ^Js~ 4 — ^3^ 33 6^ 
ObAiaJb 4 ^jXI Ci^lpJI Ja—>j ^^Ipm ji • 4 A>.aj) ^ Jj 4 —Lio 
^ ibUiLU >taij jl t3 ^1J3 »Uaj>l» ^33„_«uXI 

iouaJL) jg^.AiWi 4 jl 5 c 4 Jmka ^jjblia Ols^U^b ObflJatl JsujJ ^1 

. jalix)! jyo 

JSt dj^jJj )je>j„. aIJ (jt j^S^t JjalocitI ij-^ t^3—JI3 

jt 01®^ ^ C>^ .ib*2jl *S^>iiaJ (^t - (j^—^ (3^ 

(3 La J0JJO >■ ‘‘ "> (jf' j3i0uj 4 **la)l ^lj3JI aUif- (jbAli^b3 f4juaJ^3 OLl^ 

«C>Lul<^I )eo\j^» ^JS' 4 ji^ji_^lj3JI aUif' Jual^l 4^13 . 4 .aa 3 cJLI CjLl^I 

^133)1 aU—L p .dLJi 4 __il tjoy^ i^AJ) gri—ptll J— 

Qja (.JIp ^***I -^ 4 ^biAA ^jLJl,0bt ^ ..i C 4 _juiaJI 

.JL^t3 JljJlaxJ AJ.'g.flJl 4 rtijlaJ)! ^1 ^1 (OLuu^t ij—P 33 ^ 13 ^^ ^.i ^jt 

Ctr (i ^3R’3 (Jl ■ JQ '»’> ^ jt - Jt—^ 6Jua> ^3_^ j^t 3! 

^^a03a <^b^l dJub (3 .(^Jiaj.All v_^jsj 4 *&S ^ (>^) ct^ 

4 jJbuLa ^3 I* (3 g-'^3ASil (defect IwmsJI 3t) 3^ 

JuJ_ Si (^dpJI fjji ^>11 4 jaujXI C>l.A^3^3l)) 

fjOAfctl ^ujoI <«(j0jjaJLt d.kXMX\ OLua^l» 3t jbulj^l 

3I) bitjja «i..^jLLMAji» 63^ ot ^^13 .UjUoSII 33®tA 3^ 4 . » <.ft i (^33111 
d^i^d AxstdO^ (^*1^0'^ l^ l^jJ «^ 44 444 »> djij ^ ^ 

jOAOc—^klJI 4 j| 45 ^ 5 «»- 3J^ dlt 5 ^3ja L^3 ^3^3 .hjXiio 

^3!^^ OljLii>^l ^Loil .All I 1^1 d 4 ^ *1 lb (JdSit 

dX^a ^ O^bdl - ^UasA ^3^ ^ ul " (J OtH?^ ^^±^3^ 4 il^ JaJ3 

JjdffO ^Js■ jiobtLI (3I33JI <.^*^1 j fl - j ^wlll 'X0J51J .3^ 3 j> (Jl g;^j03ib l^ 
O^LmJI 6Jub L^'3 4 ^^a OI3I m a (^Jp (3'^3 <{S3^ SLw (Ji. « ti.<*t,i 
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t 9 >aJI ububoi uLuoll 

hB lj.iU <5iaJb j ijlSLo (^1 ^ \ jjb Jlo j^So JA .SiUJI 

4lxJji\ ii 55 iJ) oflAijJI ObllaS Oe^jUJ 5>^l OUliill ^3 Jip-^j U 

.(OLmmJL s^u 

Ol^lllXI C^XJt JjJ aII 0 ^^ 4.4__MrcJL 

• (dUJS jl5 ISJj L>—^ Iju^ (jj—So (jl 

,(L#5ac^ dip ^_*a^ ^ j^SVl I—f J3) ^^1 J-jJ 

bs^ lij .JUliVI (jol^^l CiLa^iscXI aJub ^IjLotS U«l jlSLa] ^ 

jxk — ««J Jolijjl ^1 5 A L Jl di^lffo (^> 0 ui eJaJI Jlottf qv-^oJ^jo 

f3*i?*^* £3 j^ 6-® J3^l ^bVl o| ^*»jo .SLA 5iLA dJllLo 

(Jp di9L.4UiU „|,«4I C*d_^l ^ ditj IJLP 3 iJluL^ \$ S^‘ ' 

IIa <(gene therapy d^l oLJliiLI 

jOAjpJI dJliLo qo 4_5^1*JI jl J5^l ^Jp oU—«Stl Jlo-I^ ^ J—*^1 

. J jlS^ U_^ IjrjiS^ Jl^I Lftjl goaji JS (5jJkliaj| Ja_ oiJl 5 iSSQ ' 

iS bl^l3) j^ iSj^^ ol^i Jl b»l 

JA (^1 diJa^JI (Jp JlaIsu IJla j|9 .5iLA dJlllo J^eo jv 3 « 

JJpo dau U Jl bdj^l .Silpctl dJIllJLI J CJlk«3 

lP3j ‘iUi j| <5iiaJb .SjSUa JISL_AI I^JLpu djjjbllaJI 

.JJaiJI j^ LaL^ biliobo 

> 

bj^j^s^ ej|j_Jtxol9 .Lu—aO dlx;— mJ 1^1 Ca^I dilol »dJL(i> jSJ 

(3 5 ^.— A ^Lp«JI 4JUcJ3 <Iq«io jl-^I^ (PKU olj__la<o^) Ij t 

Jlltl 4 j| <g_JaJb .4 a^I ^Ij^JI ^ 6 -JLp ^jb (3 (^^bJI JL-c^JOJI 

j3JI 0>su) k ^\ j } qjo \ bji3^3* ^ (J — ‘b^l Jl ^ ‘ ». * tK cg*j&®eJLJ 

^- o l ff tlJI viUi J I—(dJUsXI qolqpSH j-o d— p^aa.^ Ja^jA (Jlj3 dj| ( J— c , 

qaAJ?JI t^bUl-w) ^Jp ^—uusjl SjjJ ^dP jp ^SPt:b 3 cq^LosjJI 
djilqpl jl iilljd| dip jbqXI l«dA (3 • jy^^ JjiIqH 

UUaj (^listj Ja£»-^l 3 ) vjLail djiJI ^y0\ )S| j35e.JA JS^ \^iLJi£>6 j5U 
jj^iaj (j^ / ®^L^1 aS^L l^L^- ^l/djL^ ji^^^ J*^l qA.-apciA t^ldp 
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Q^tjgil ul>uuaiJI 


Ij* 


JjJlpcIj dj ^ <JL ^ 1 c 9 4dki9c^ljfC 

^j^o ^3^1 *(CjLJll*iLI 3I) 4 ^LucLI 3^ 3^} 

Ol^^ii^l (>o j^l 3I JL-^13 u CJJlm IJu^ j! l^jJCJ 

<^1 ^ <^3^1 Ki itt (^i^) 3 

■i^liT^ ^ (4dL9ujlijl djLJiffJI ^1 4.j_4MJiJb .(OljAkil) oJub (JJLo ^ 3 -^ 400 

ji^ieu )}s tJ^jA li tf\ (proximal j^Ll) _uJI J 3 ^l ^J^) _mJ Iia^ 

jj^JtlJI mpJI JuIpoII ^3j 0 g;^3J (^1 J—^JC) 

(dJLkxJt) ^^1) bj3-)3*^^ AlJaJI 

dj^LJI a^&LrfiuJI t^*l ^^^113 3(0^1 (JumaII ^3*^ ^^1^3* ^3^ <J^ 

fllfc<0i.<.^l J—aJLoO fjjO IJLI^ l,i,iO,l.fr (^^.kdkSC^I J^ulaJlI) (j—^ 

U5^ •Ai i5J^I 4j[^^UI CU.U3 *. 

jjO JuJjcJI - Jojji^Ij - j—^ 3 jJLfij) (jSl) I_bjJ (lilts iJI ^Ij^l . 4 _^^ 

.Ijl^ jL^lltb jlS^ tiltJu ^1^)5 hSJ 3 j>^ V^ ^55^1 Ol^^iJaJI 

(3 ^Ijo| ^1 SjJlaJ) dJub ^Jlo 3 ^ <(jStl Lt^ (J^^t 4 j^SL^ 

.(_y^Slstt! (J^JLiJI CiStU^i^l 
•• 

kikjjcllld .d^jIaJ) fiiUS O^ (>° (3^ ^ <g,;htl) 

dlafl) j^3^ ^3^^) O^ b-^A ^333 l^sd3A3 ^Jill (Cjlj-oJoll) 5 j fltratl 

0^3 *2:^1 OilUli>l3 o^jXl ^ J) 033]! ^ CjUwI ^UjJ ^ 33 Uajl 
^bJLp ^IS' cdi^^^Jb ^LlA *■ ^ ‘ ^ 

iJ^ji^^JLt b^iia^ Ld ^cLulAjJ \jJh ^^fcApo fjjo 1 q 7 ^i r*>l3J ^3^*^^^;^ ^^3^^ 

i^LuooS 3Jto - JL>jljLII ^ C)^3 ^ LtM^ iJl 

*fc ^ ^ ** 1 •• 

^jvSLO JuJlmIJ IJLuuO JhJ^cZtl tjub (_)t^ 'SLuJI jlcu^l 

jl 5 Lo (I^Ap- jui jl 5 IS) (3^ ((^15]) (3 vijjL_c>o ^ dJS 4 j! ^jJ(s ^6—tyi 
(5JJI ^ajJI (3 <0^?^ jb^l ^ viltS ^UJaiA—Ml 

.SjAtatl 4 ^ OjJlp' (5'ltl 01^1 
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uLsibo^ uliioJI 

- (4*:apJI OlS^jiJ) jjo ^jj) oLjPtU 4x^ iA ^3 3 ^ <^jkPtill (j| 

6 ^ fi ^ (i^jl 03 - OL^I 4__} |»345 ^^jJI U ^ 

4l*ij ^^iJ| L. .4 ^>?JI Li> 3J3^I J3^ JJ Jl^l IIa 4 pJL»x, ^>Sbat 6^ 
3I grujJI oi JL5 j jl5 cOl0-03^3^1 l> 3 **-^ oIjojoI^ l3^ 

5*23 Js. SjdfiJ) CJlS dJi JXI ^JU>’ .OftJijJI ‘«iy» 

< 1^1 4:^ 44 ^ (010^3^3^1 4JI1L0 3I < 5 >JaJl) ^3J_flJU 

W ^ 50 JI 0 !yiJ>U cgSI^I ti < 3 !) OLojJJ jrulill jlS 3 

•LaU js^l Ijjol iioJ) dlb J3iaj Js. (4»ijMa3 
^b 5 jl ji« ^Ls, Ujt 53 jjjJ 03 4 il oS"^! 4j^3 
oUa^ ^OitLuO ,^1 Ji^l OL03M,) jA Ijj^ Ij 03 0^1 (Jb" 0^3 

^l-JI 4U-»5 iJI (> IjijSS' ^ 6lLoJ*j Lo j5J3 .^>5l5JLt (533^1 jaAjjJI 3^0!! 

O^Loiil jl (JLttI J j > ; « i> (UaIs 3 oil 4JL!_«il (J| 1^39- OS 4_ 5 ^ 

^ibL4«lJI SojO— i» OMflUj 3Aill3 OU03JJI3 (^33JI ^ ->) 

4 -«i 3 JIJuJI jl is^joJ (iLj_-Jl ^ oUiiibll 5 ojjL_Ji 3 ^uSLaUjoJI 5juJl_^3 

f ^ 05U ob^l 4 j ^353 ^ 3JJ| U J3<> 

61 5^ La ^La ^ 4jL>i ^043 4)1 JA q^)3 

6:i‘^l>^ ^OC.3 (jc>3Ai. 5^3A d_4uij g^3 ^3^ 3A a^JLi^I ^Vj^| 

.5^1 0>«X j3li^ 03 ^3^1 ol 63^1* (joaeJI OS3 ,^^1 ^ ^ 
0-3^ - ^Ij 3^ ^ <( 333 iJ> La! 

0^1 *^3 ^L*A^l3 44 aoLa^ ^0*^3 < 4 JLJUo 3 ^3SL€• 

jaAi^J) yb Ia lS^su .010^3^3^1 2a^ OUlllA ^>a 03 $^ 4_j! 

00sll,l3 Iop- O^asdl J30JI IojJa ^< 0*23 Lo^ H^ 3 i^ ^3 ‘ii33-0JI 
63^!>i^ 0&^3^l t>« 61 .^53LpJ) oLaxS^I (j 4ji3j ^5 JlJ! 

s-^ . 4 > o jruS" Op- J| j3So 03 lOA j! ^jjpl ^;^3 <«CjU^I» J] j3jri—<S o 
V «C)L^I» J| SjUf^l ;3 jl^ALoiyi c JIp- ^5) . JjaSi ^JJaasA 03 i >3 

UojO^ 6^ 4 :e« 4 jj^^ OIjli:^ 3 S^SUl SjSlaJI jt 4^ 
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Qijl j9j| uljjinaiJI 


jl tiul Jj ^ 

4j^jjJ dS^jA 6j 53 <OlA<ft)l iiUj «iJjQA)^ l^l 

.j^^IjJI ^.....Afellll OIjuAxj J59' ol—LaijU U Jbl(> ^ I4I0 

jOApJJ jx- ^JlpJI jSy J50O (dUS J| ^Lo| 

6 ^ <535^1 jaApJ) iJiS’ ^flj OLJlxic ^ ^3ilo ^3 Am J| ^533^^ 

(dUJi) U-«3 -Ifrf"^^ (3 (l^ i tlA 3!) 1 ^j;|333 

^jtXasJ ^JlpCL_p<u<j La>tkJLhJ3'^^3t^^ Ljl^llXd ^1 (3 o ^u>ol iXfiS 

L^l jj- -* otj 3 * imU di^JAxo 3 . o J ri L > ^ Jj iJ|M 3 j^) 


U oLS^Ujij (translation Sj^jJ\s transcription jl-mjJI 
J_*uJL«jJI (3 Olsilli^bll Jajj 1^ UjIjJlS jjo 13I )ijfc <33XJ ^^3 .i^jp-jUl Jaj 

qo ^ (^ajoLsjJlI 6 jj^jO U<htT> <4j^fli>lJ&JI OL— 

6^Xs^M IS^Uji ^3^3 RNA i5j3^yi \S33^^ ji—a»Jl3 DNA 

^yl Ja^—mj Ji JJ031JI i3 JU3Ji J5J ljkj>- JuS^tifL; 4 jIrJJ 

^jJI lob^jJ (^1 ^ 3 t^^ ctJub * <** *3 JiAl 3 S(jl 

.AmJ 6 (533^1 (jo-AAJt 3I OLl^I <Lu^«>> &jJ 3 I 3W * < rt) jl (3 ^^3A.<—«* 
dj^ <j3ialJ)3 3Ai)l (3 li>i^3?’ (533^1 jciapJI 33* jlS^ U^ djl 0353*^^ ^ 

^Jd . 3 AJLJj «lMb^» 3 A 3 J ^ tjj <d__Qjig ^ 3 ^ . 6 C>jAf e-^ ( 3 ^ ^ 

4JL9JJ CajIj ^ 33*5 ^333 “^^ qcia^) (3 3;J^-^I 0^ i^3^ ti-Ui O—^ 

^ JUdsdl) 45<*lal i3^-^ <351^1)13 ftliJI Jj^l 4 jLo JyoJL-«uJ jl 


j^ i(^iii!^ft*l I3Jji gi A ij^ <t> > < 4 ( 3 >ta]| 

- 4 JLC- ^ O^tlJL) 3 (b i 333 i)) j^ <•^33 —tS .4fi3iLo3 ilSLb 4 __ 9 i 

^ pjj^ 6 )Sj^ _tLj3 L|)«i 4 J ;^3 - ( 3 u ^3 >533—o 4 j| iljLfp- J3AJI j^-ff J-J 

Jl ijEAlocA t5^p (jSJ) iJxUzt) C>3l3_tl jja 4 jLaJL) dLjl—il>03 jJosiA ^Ua 3 jjo 

^ ■ 1 <> q 11 ^ ^ H LjLk^A>aLlJ a)) 13I LI U**i^ .(i_jULia)I ^^1^3^^ 

•* 

^3taiJ3 ( 45 oL_<tujai 3 SJlOsa OULaX JjL^I J 3Alil i Q 

.t^Lp’3 JI 3 iJi 4^LAx*tLli Oljrolzll (Jx 
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(9 LjCUt t’l l oil in< M lii-\l l 

<dUJ5 l^|5 Jjb 

^Ij5)) 4^1 ,.trtJI (^UX'L ^ c*Ji il^l 

«4a—•!Llljl5 ^ ^1 ju>» wbS^ ^ iji lUa^I tJub 

(^^aoJb 4j| (jLp (The Mirage of a Space between Nature and Nurture 

OL4iwLMi^l ijoxj (jjo dlj^io 4JLuJLm; 

dJjLo Ii^(_JL ijfiSU ^1<»I ...*?t 1AS3 t- il 

4JLitf OlS 6^^ dJUb (jT ijjo al» Ifr ^^JL^ulJ Lo lj|2^ cJL-^tlj|j 

(3 LoJki (^p£LeJLt 4^ L^ Js^l ^Ji£’ f4j^A3U La j^jSJ ^Ui^.c.!t 

j^Obo 4^uQjbl .,^5^1 J)j3^ (3 4Ji^JLJL) ijSJ t^j^JXi L^j .^b^^loo) 

fjS' ^^lobL SjlaIscJLI 4JLLu«^I 3 (^Oi^lool ySjj 

(4JU^1 JaipJI ,h<<nlb \jJb .^LLLui^I 0jj^ 

^Jksu ^ - ^5^ 50b (JLp (3^5 - JLo-^l J^IJu^ LaJlLc- 

Jb boj)</a^ JI0JI 6 jjb jL dJi^L^ JLaJ .4<Q^I (Jl 
oJua> (3 .nature nurture debate iL-iiiJ) Jjlio 3 4atL^I Jap- ^Js^ j5p 
^ 4JU—U*^) 0 <^L^ (J| ^Ipo j—PO :4obi^t3 (j7^^?35 4—IIpJI 

b^f'.^ -LT^ 4 _ 'iS- jL »UJbtD j^JbuJI ^1^ 4_) _twJ Lo 

^5 (J1 iS^ O—" ^ o^ jl—«*3 ^ 

cS3 4j^^J 3 Aa (J>^ cJl ^ 

3Ao j a7 <«) ^aJJI .gl a a 4l s xCijS SaV^I _^^uuoAt t, <« <«> V .^aJLII 

Cibl^Apbt) ^ jJoLuij ^ Ad ij^3 boj) dLiJS^ (SLpJI 

^js>6 pLaJbi5 (^5^3 (artificial selection v.jlpti5^if) 3 

Ajjdl ^jS Cjbl^jot jAd ^^ A &0O A^llib 0 ^ ojtla 

_^A.lJI I A ft i (Ju>o 3 ^ ^ -*'*** Ad C^I^aJU d^tctdl ^^9 ^1 i.,„c^\^j 3^^ 'Li 1^1 

Ad oIpoS^I _if Lo <3^ .(JutOdl (J^_ mJ L^Msa _oil <-£iS i^aS^ 

J^p- SajAp oI_ tuIjA (JLc 3Lfcj gjipf jl A 3 I 3 5C>L^3JLsiLI 6A—> L) j _ 
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d^tjgJI uli,nuaiJI 


LibJubl uij liljLt JiS ^.J^jJLII 

;^5J5So^l ^sJU^5 l^5J5A.ML^l5 neuroscience v^Las^l ^cJb (j Lojl 

J^ A > - IjjuM j! JLqjJI (3 .ecology 

« 

^jJaj LLllliM)l (3 1^*-*^^ (j^ lJ3^ ~ 

OlS 6^^ 
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«(ju»g 6 jjuL&JI «au» 

0 jJLSjqJI 

dUU LU ;l piij 6jghnr^l 

d^9:;^9D ^ajLoJI ulxi?JI 

J9D .(jjuj .uiu^ 

DAVID S. MOORE 

4 , v J ^ 4 _JL^^ 3^'^) CmS 

(Ohio 5 jIa 31 (Columbus 

<^I^SLt gTA ((«*) (jl 
J5 CjU-L-o* JU jjo JSl 

dlLijb ^ c4 ✓>2j| Ijlp *4jLJ 

oJj& (3 lj^—(b (3 CjIjJU 

** •• *• 

is\ A j S ^I (JI 5jL-i| 03^ cH® 

4^aAJI .djIj^JI ^^wJIp JIm (3 ^ 

jt^lo ^^y^JA jitjrCst i>3ji>3J ^1 4.**^ ^qI 

^ ** 

< ^bJI ^J^sLA lj^ji?l_4^i£3d <L^JL>b (3 

OixA^ (jl -^ 3 





^^S^ 4j1 j _(0^1 <Lflj.£f»» 

j * 

jjuSJ y ‘f J iaJSJl 

2 ss (^j Jl i3 

«(^5>aoJI 4 j>3 ^jU (iLJE^I 
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q^lj^l Ul>,UJUL^I 


^1^1 (3 U3—»LU»JI ^JasM «^5AaJI < j—SJ .Uipuoj Lj^^lao^ 
bl liJLpo jl) 05*^^ f ‘*535^^ i/iAjpJI Sil —LI 

IJljI^ UU^i Lajl ^ilLlA jl ^«tLfe.xJll jjli) gjy^l 6 Ia j-a 

3 oI^jaII j -0 ojLP'hj (3 Silfi-] (Jl (3 ^1 aUlitJI OtH 

^LflJLI (3 fil^l iilUib jl ‘(j®l>®^l 1*^ oJ-id 

3.,IV111 jSj^ c^UoA^ Ij!1^3 ^3^ ^ 133 ^^ j* 4ijJ^I Uj>^iJ j| 

iwJbljJI tGregor Mendel Jjjlo j^ji- JUf'l ^i ojAati* o<»UJl ^Jaaa (J| 

1 *]^ -*"ll j 3 ll 5 A U (^ gftj j— j<itS- ^-^ll)l j^^l (3 

Cxp-ji U IjrdS' 5 j 5^—i-a ailjUl OlSLo ^ JjOa ojloo .Czech Republic 

Jl a^u (3 al M IjLr.m 9 bS LqJuLp (^jIjJLI (3 ^51*11 0^33*^ i3 ^ 
.|JL»1 <UJLft jj"l^;'“ djIj^Jl ^aJLp (3 ^^^3^^ (JaJ*Jl 3Jto IjKk <(j»<LJl j^ 
jljJl^il jl5 li| ISLL • Jl^l 5ouJI (Jp JiiUJL (^L4»yi j^^ 

j|9 - U^>l J ^'1 (ioloJI j—A Sjl&'Ij (3 j* U-jfcjLp-l t>J.., .hp o 

^jJI (Jfr ? jJ3J^! jA joJaS^ ( 3^3 ‘ ji3^^l j^ 3^^ 

^isl ^15 SjwlJI j5b J-tuj iib- dliA jh®"^! (3®*J <j -^l^h 4jl j.a 

liUoS <4 jjJI 3 5j.iij j^J jo (3 5J^io j^J j3^ ^ 

*• •* 

^3 ^ 65^ 0 *^ (JaIo Jl i « + *• 

dJS ^Ju i^s t( 3 jj^l 5 i^\ J5UI oH < 3 d^* L^Q J o\^ O^Udl 
jlS Jjuia J J—p-l iJ2a 5I o^3^j3 6^ 05—^ 

(JlS-tl Jju—OIA j^ ^jI 

^ (j^3 «J-rtjJI J -isaJbli^ " 4jUj^l3 j y u tW^ jJj^l JIa — ^\ 0^3 

M ** *“ 

ISU : jl5 jjuJL joLi- J5 LJ£o jrjiLl JI 3 --JI ^ 

j^ot (3 jl 4.ictjpj^\ 3 I 4*H'gt^l pI^jo.pJI 3 ^^ 3 JI Ob Olal^l 

ajjixP jjo J-QJiJ 4_jtj5J! Cuts b| ijaft9 ^*^33 ®33^3 ^ jh®"^l 

.fiLii^ 5I 3>‘^3 ^b ajjS IjoI LpCuJ ^1 iJJo 35AjJ) (^'2>33 jj^lo j|9 

(japtd_5 frVjtd) OIjLo jjo blLiJ^l jjJLa ^ 3 ^ <4jl »i LI 63J<b 4 _ 4 iiljjJ 

Jaju ^ 4jIjj^ 1 jl jt - djUap-ito ^^3*^3 ^^jLjJI jl^ll J—^ 
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...oosjoJI «tju»g ouiiil «ijvj» 

VM n * ^ n «» « 


(l) (J| dj^lpJb jA_w - ^JLohP 

.4ijpcli LJLxd 21>\3 jjt3 ( 3 ) OIjLjj < 4 Sjl 5 Lo 03 ^ jl 

1^1 4 jl ^ I—««c*Il^u Obl^t oJub vJtyu LJ 

05^ 0 $^ 0 ^ (iUlfllsl JL_abl JLflial j [9 «jt^tSjj jU^ libjJ CuJlS^ 

j^Jiooj 4 ^ 05^^ dLlLoIal Jldlslj villlAloy j(S ^5 (UU t.*<U>i>^ Jlo clsijj 

• 4 ^ 03 i*J ^ 

« 4 a 1 JI ^ '“j' ^ Lbljjlj 4 jJuX 4 xII dj£itiS\ 

lift»«fl* OloJJaiall ^IjLPbMwbj (3 ^ (^1 «»l§jjJI j5;^l C)Il^»3 

ijoo (([^^^I]/^3 JLm^) 4^1 J| ,j__SJ|5) ( 1866 ) JjlLo Lbjlii^l 

«• 

Oli^ j! dj^ Oftlp'5 .dominant «SjJL)» 05^^! 61 63^ 

3 jIIm ^Ijsl ^3)3^ UjLlC' 4 j! dla^^UI jja OJjI_ at 65;^l 

( 33 '^ Cy^ bSlj) <«fr ojbkM^ ^ ^ 1^1 ^.0 4 ,*i«)l ^3^ 6 ~^ ^»*^3 

03^ (55^ 03^3^ dUb jjo JlAbyi ^ hua j [9 (fflSjjj) (jj j-'pti 

ill»- (3 - Sjr^^l [ibjJLsti^l] (^3^^b OJbLJI oLu^l ‘*idi tjs- pUj 
a ^or . M . U CiLLo^I (^^ 4 j 3 (dJuLuJI OILu^I La! .«B» 4 dbl.JI qaU JbLuJI iju^l 
(jju^l ill^ (3 - 5jrj_^R4<aJ) [ 4 jjdjsoiII] v33^pJb J_!L^ La 5 ^U L-^ls trecessive 
jjo Oll^l 4 t' 3 jaj« jja Jtp-l3 qjp- ^Js- JL^ipo dbV3 .«b» alSj^JI (jpeiltl 
^1 ijS<^ <jw)l (J3i OLu^ <(^ljjJl3 d)jLjl3 


^^13 ^^1 03^ ^ 15 ^ (j^ c^jUaxJI BB L^I 

03 ^ ^ ja3«_A) bb 3 ] <(q;^ CxPi^ ^ 

a) Bb 3^ eft_ 

(JJaU bj^ ^J.4JLLafl3 <(3^jJl3ll Jl^I 4.^.u,ll QVrJJ 4jSf cJ^JLaJzJI 

«* 


Oft^l eft?^ 0^ 3^3 JJI3JI ^jjo ^IbjjJI 


^J| ^13^3 4 ji U lii Q i i 4 ,ll d, 4 £xQjl (jl j([^l e>^3 Oft^ JiSLtf 


^j^uplJiJLI 1 ^ «a fl) 4 j>jJL)Ij ^I.T.lIiJ (jLl^ dJ Bb OlldLi^l IS ]j\LbA )1 »«tt 

•* * ** 

^3^^ O^ ^b Jfl jaJiJI i^yi LaLj* ^jvlxSsJI (J3^ i ^13 ,BB ^LLlOcJI 

5 jS 3 C*jl 5 jlSs <(Bb 3! bb LI jaisiJuj ^3)j2j jl ilajj,^) tSjjl J^ ^ 
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d^ljgJI ul>uuitiJI 


^LuiSI 6 j^ls ~ djuoLLI ^IXI Ol^ijgJI ^jla ~ JjlLo 

(jja Lob I^LmiS^I ^Ij^I 

IpbhPuo _)ift)l5i^l jrUuij ^ |JU> Ipu^U JJlIo J^^cx) jlS^ JLo) 

U5 ^jlJiil 4ilhl o^jJ^3 (^Ij3il O^LIpuJI fjA JuJiaII 3 3^ ^ 

4jl ^ lJub ^ 6_tuil ■0!^l ^JLp■l3 Julj Ijip'b jl ^^1«> 

c^l^)) ^ <^Lu^ JjLuo jl ([jOapwIJI ^] ^jLoJI ^Js- 

i^jlpo iX^b Cy^ La^ id^Lijb 

0^3 .^Iji^I jlLo lJub jj9 ^lj3JI ^UIa- ^ iiHiib (3 

0 ^ 3 ***^^ L**jt lfliQj^? ^.1 ^jtoj ^^msL> c1915 ^La)I ^jjo 


:^ld c4^Uj) ob>i) 4 a^ 

4 wMh J| 4 ; Ml ill; JIaj jt o—^ ^ Jd^l dlUib jl j_« ^^1 (jl—P 

...determinants C<—wJ 1^1 ^JIju Uj^s (^jllLI Oli^l 

4 i>llj^ 4 a 1 sm OLj^ 4 MAP- Jplij JJi^l ^J^e■ cdht^ JlAxa 05 —^ 

l.i ^ A i^jipo o^ ~ ( j *jM ^tj ~ 0^1 •()4ii> IjdS^ ^ 55 ) 

3A ^C)j5 65i*J ot?’ o* Ujo* 4 ^i.w.) La JS ...qjjtU jap^^I 05JJ 

Op- (i 4 jij 5 lj3^ gUj ^5 .ijau^ ^3>■l JP ^ujrJI 4 jaj 5 ijbi 3^ 

OLi^l fjA JbJLjJI JaP fjs- Jlaoju ^' 5 (J 5 JI 0*^1 0^ 

US .4jj^t Cj^\ 0 I 5 IS 1 J5U U^S AijOpJ) A^lj^J) <tjlpo5jl OaSt .JUb 3 

:i^ op- tFrudakis Sturm Jap-it 

ol3 c(ijjVl 03-JJl ijs' ojL-« i Loji 3jj» qjsJI o^i 6^ [3—^] 

ci^.^SU Jjijt ilib 0^3 iUJo Lo^i jL 


^ ^^bju4Aajdl ljub <4jsJL-4uPtll oIajoJI qa JjJLst}! ^ JIaJI lo^ 

6^-SjCa AiiiaS SL^JI C)IjuA3U 

4^35 jA pjJI ^ .monogenic opil LJloS ^ polygenic OU^I 
^4^ 0 5 ^ - ^ . j iHibl lijxb 0 ^ (jCuatfl (jSjjl ^3i5^^ O^-^ <gjLi jii- IjaI 
^o| o\_sJI 0 ) 3 —^ ^Ijigr? H>|» o)l ojj O 3 t^lxll 0 ^ 3 —A> o^i_Jl ^3 

(3 4_mojJG fJ^-s&al) «paradigm 
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...OjiXLKlJI «(^»g OjJiiJI «(^» 


^J^ 4 J J3! vlUi 03^ L® (j^<* *' 11 

0^ (i J—^ OL^I ^3^aA jl ^ 5^3 

^k>^<«u 3 *>-JiS ^Jj ij^ O^ (3 (J—<<iA) dj| Jb (Lll^I 0 ^3 ^^ ^ ^Jl| 

Lap- viiliA jl ijA JL-su ^ Jj (^I^JI .lijlijp jA ^5! ji3_laj OLjl^I 

^I^L^aII jK i^kXpo ^33^^ (jOAPcJI 0I3AP1A jiXiyo ^_j 1 i<i^ ■"■! 

. 4 i«n.fl.i.tl 3I dAP-aJoAAJI LijLaj^ 

<4jli^l2ila)l JJUx j^ iJS' jj3 j* Vj^ ^ J3>® tj3j3tt) jjo3 


j^asi}] flJj jjil** ‘(^33^1 jOApJI 4 a 1 j J^—^ ^J^3 03—5***^—«»t 

j^ApLI j<A ^u^l Ijr^l . j>_JjAuJcJI jjiiJI ^ 1 ^«< ^ <0133)1 Ch® 

^ jjotillj ^^.^Lalol jJI pIj^I jazij jl j^i^ tj2)l ^3^ ^.a^S^ 4 _uf)ji^ 

«C)IJu^l» - i,.QS 3ib J 3 I ^3Jl> ih33jJM 3 ^ L . JlAb^l CjUuo 

^ t JjJua «C)L. Ia<>» _> j;^) Ai-o (J33l)l jo—«pJI ^ O^JLp- Jl 9 "H 

jL^utflaij joL^I C ^3 ^Aiflill j^aJI >> j . O i ii i. fl (3 (JL*s j^.,—A.* UbJuJkpj 
l^^^3 La^ j^3 'L^—mOO ^lAAt^l ^1 La3a£’ (<L-«i.aj 

.<iUi jrjSLoiJLI 

—uO (^1 OLu^l j>i ^^133! (^1 - DNA i533a)I jaApJI ^_JaS <^13! 

Ola^aJI (3 J^liJb - ^1_ uaLI jL^^I 0[/m 3 ^3 d^U-1 (^‘c- 

ui^ ^3ji lJufc Ji jki ^1 - ajjLiti oll^i ^>8 js. <jSD 

jl (Jl 1^3)3^! «lo>ip J ^33 jjo ^Jl| .C>lo<nl) dUj ^JL_PO V L^|d - I_ )jJaj 

1 ^ CjISIpL^ L^li^ <3 ^qJJI 4jJL&£' jlsj L^Ii^ LLi^L^a£> 

4aS^ —uf Jl^ - JjoI^aJI 6JLi^ JjQ. ■■,413 tSSS^^ 

Jj ijh^) 

d^^L) jjIij ^1 Luol iHif^l ^ douu^^l JLqI^rII OJL(b j^^3) LLoLul^I 
\a^:> jjIss <^b3 Ub jSlij \j 3 \Jb^ 6^ 6^ ,(U^Uii>] 

cLj^aSUap" ^ oUxi^l .L^l <djiJLAi>^ (Jyoi^ 5 u 

Cj\j\S tilUjb jl 6^3 (J djjjfe^i^ 15 ^^_^ ^Ju> olsl_ SJlP OjIj! <LjIj 

I (^ *1 c (jl d^ ^ <533^^ Lu^lo^ ^ d^.._ 4 ifl^Lo 
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qjjijgJI uijniioill 


1555JJI jOAoJI (j ol Olil_dJUb ^1 J <>tj 

( 535^1 jQApJI gj—j O^JUA 4 aL^I OtojixX) gl S| .RNA 

3 hpr ll J^ tiiUS 2^3x13 j'yi ^3^ U*^ DNA 

9 

<j^Ji 0^3) OLojail 3 a 1 )I OUJLiu DNA ^531)! jaAcJI (J C)lja3Jbbll gl 

^^3^1 g^ c^13 3Jjliu-^ 3i^ 3Jj(;< ^Jl lJub gl 

jJjflSyi 4 __)l g^l gjjii il XI gjo jrvJtS^ „ *1*3 <l'iA gj# .A— 
OUiJbclJI Ciut^ IS|» .(OLftoJju ^3lM 4 jl t^33<JI gOA^I 
jiuiXi 5 il*J) (begin to grow an arm here «Ljia IJul» 

do^ 6>ii, ,i h JJLa (OJub g‘^3 Sj—jUxo <53^1 ga—A^I (3 01—^31x11 

baryell note beginner to red dog rowing ckjswnrt bell tag an arm 
U 5 JI3 n tuW ^3^30 oUji n ill Ojl) Jlo- (j) .«legitimate shopping ampere 
gt^ d^xpLuLAJJ JLipdl ^Jlmi_u)Lu) (Oljo 3 l 3 (XI jLkj gA LoL^ a^uLfr ^ 
do baryell note beginner to red dog rowing ckjswnrt bell tag an» :iiU5 
(Sjb^ <10^3 <^^013)1 g_^ (.«arm legitimate shopping ampere 

(3JJI «opping amp» c>pJI JUU.) J*-—«» Js^ - gi*dl Oli OU3lsdl gjs 
OlS »[)»^)3 tJ.aJL«alH gjo goAj gl ' «ere» ^tlaiXl3 «h» ^ianX) go Jj^Ja 


gu^l (b3li^ lJub 3^ .«LLib» 4x0^3 OU^dsu bu 134^ gl 

.<''‘yikai Ja*j 4^1 6 Jm, gl g 3 JI ^ L:SJ3 ?dJj 5 
alternative «JiLiJI ,3iaUI» wb ijgsj 3A ijlgp gO^I L-ffJ 
( 4 illouj (3jis SJLrj c333iJI ga^pjl g^ ai>-l3 p^p- giaS 4 ^ ^;^SLc v3JJl3 (Splicing 
aJLoj^l (Jll^l (JjM—(J /^^^«OU^Jbu»_II go t*3^1 (>a 4 ja*ll ^l_:b|3 

\dj\» CjL^jJsj (jl 4ja^^| SjJjjJIj 3'^ 

OJiiil lij) («Ila blji ^ il» 3I (begin growing a leg here «Ll4> 

.(4 ^1 6 jJjdl ^ LfijLA>& 4 j 39 iAXI jjuuS g^ g^At* m (O^lC'l 4 lApdl ^ gialJ) 

I4J 03^ gl g^-C " Lfl li^ - ^533—ij) joapJI go 5 jlp-I 3 43da3 gl 9 ^\^\ g-^3 


g ^3 (4 glafl )l (i i Q .i < 4x4^ 4flhprLI (>B)lgotxll go 4£’3iLLo 4_&3APbO 

Iglu 3 ^luuO 3 J^ dljXA iilp- 3 I ^3 JjiciaXI j'- 

■** *• ** ** ^ 
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...0j.ia.iQJI «(^»g «uu» 

•Uifr l^fl ^1 «C»Lll^I» jI® .gsl^JI 

V^33ltl jOAxJI jl j'yt ^\ju (jisoj .JjLLa Lbj^ dl5 Ijie- iaJlow 

1 ^ Odpo (Code 5ji—A) OUoJau ^Jst- ^53Ioo 4j| ^Js^ 4_«a<c5 O—^ ^ 

4Aiaj Ia ^3| c^l^l / ^(( 31 ^—*«-H oUjiC'I jjO jl) IqI — 4c^3 

LoLf q^akoia ^54 j jl 4„.<4taj joa^JI j-o j! ^ |Jus> 

<dUiJ .(l^li^ 4 a1im OlSl^ ialiiJLI j^) (j 

0$^ J l**<r oSpaII (JaS <laj> JaIps* Ij^l J Jl*j Aj^ I ^Js. 

jlfcoj .4^ 3 <u*p, ^;j^J^| v..AJipta _^L , .i jlS” John Lennon 

»Uifr ^jA Ijsf^ « il «i -J* Edgar Hoover 

...OUdUI i SojAi^ oLi^» Ia>J 4^5j}JI oLxiUI eilip^ j| ^L^SlI 

^«i_AjUp^l LojIxIa (_^ 2^ Jb 4l<nQi.fl CiUkdA!} ^^^Jaaj L^j 

5^ iaslpo jl ^yjj <1^ Ijili 15 j^ jiUll ^^1 ol5 ISJ 

^Js- 4il ja) cJ^ 3 .flUilrtVI 5^ ^3JaJUl5 SdclaJI JjlLo CjLuj^ jl 

Vjflj U jl 03J^ pUJLidI oJj^l ou^ >13! j .dJi ^ 

IIa J .^3 2003 |»l*JI J3lpti j5J3 < JiLiJI UjLuj. 431^) 3 33 Aa 

c * 

<> Ai £-1^ 3^ J^Ui))'(>xUl jl j’SlI ^ ^;^)» .asui tj 74 Jl :>jLsdl 
JoUiJI ^13 .<*''>l3Li^ jx, asUI j 953 92 ju ^3)jCi 4^ ^L^9) Ot^ 
jo j-as .jujdl J^Aiil {»3^l Js- 5jo5 J^Iaj C*aI| (_^| 5jL_p-3J| OjjkUaJb quJ 
jaw jl ^L^\ 3A J3 ;^| IIa (i dS^_ii3 ^11>.^ 4i_iiSdl jjbl3kJ) jaso 
^hij J Jj?sl«0 oUjjPtS' - fj£, ~ Jajjj jl 4-u^! olptlUsI 

^loL^ 4Ail^jO Aj^i^ t».fljlip3j ^3^ OlLjptS^ 

- UL?- - jjjiaiH jo ji»lAj f.^ (^3 j^x^l jA iuji. ^lo. lift, (3wiP-| 
t333iJI JOAPJ) ^ Jl 4^b ^3^ J AjjJ Jjjj, jl^ lij Lo 

Century of j«pJ! jA j^s l^jl::^ j Aaa .^^91 J^ 

^ 5 ! ^ ‘6^1 iJ^S [ij^] j:i?Jf f 54 ^ L)i» the Gene 

( 4 t) 

•[^jUl] .Jbyill (^Ijoitl o^j Jj! (*#) 
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OUbSJI (| «qyr» 

>Aj ^ 1^3^ ‘f iAiSLII 4 j ^JLpiI_ 44 J JJI jIj^I Cy* 

4 i ^3 i^Js- ils ^1 J ^)3 ^^ 5 ^^ 

JlpCS ^13 tUIp-b Iaj 3^ (^1 oll^l u^ >-A 5 ^ ^ 

Ub^ ^(SL^UIa Obl^ J'J'ry ^ . 5 ji j>h <4*1 < U i fl . *t l« ni> 1^0963 
Jl3t>l dbA «viUi iljj .minds UI3A^ $] UaI_«* 9-1 J3ku_« LaSp- ^JJi 
Obf?- bjli ^ c> «<l, J (^1 - (^53^1 jflApJI 4 >a ioDULa J5A 

JU. bU»l) 13>WI 0-^ 5 ^ 3 :^ ai. 3 Aj^f l49-> abo3 5^ " 
jiiApJI J.JLj ol (^daJb ab ^ 5 >-l Obj9- 

Jl, J3S i^l*_-i)U - JltLI Jt- - 4-9>i) ixb OjiiAj ijSU »^35i^l 

5>iyi OUILaJI cjub 0-iJl3 b^bJI Lihpuj a3_-ij ^ CiljiKJl dJjb 

V ^ 5 jJl jJwJb (bbOji^ ^ 6 ^ 

4 * 9-35 Js«xj- (| OC^jiu s-«i- « ** i 03 **^' ^3^ <5J3j'^' UteJ' 

cystic fibrosis ,^-**^1 *^ 1 * JI 3 

49*^ 1^1 ^LJI j OAtiri jlJ ‘-j 3 >^ f->^3 
4 £,^ 4 ^ 3*919 49 i 3 b 4 ^Us> ioUl 1^1 6^1 4 )^ ‘ ‘^b OSHT Sj^b 

.^^^^3ajJ! JUj^ dJLftRA (3^ Ji-bsj (^1 JaI3*JI ^>« 

ol3i^b i 3 ^balib J.XiA j^iaj JIjJ ^ lib :Jl3—**JI (^^^3 

J3fl3*A JL9- J1 Jaju JljJ Ub qi"J^3 J-^I 1 >A 4»)UI 4jjliLI jt 3 —4> 

Ijlp- ..UflA lJui>3 .ul3i*»' 3I OLj ^3)33 XUi 4 _JJjjl jOjLaAj 3^! J3b>u Lj*aiP 

013*9- (3 Lo io— 0^ Jji , 3 <a 5 l ^ 3 * 4 jp «3 Jl 63*^^ ^bl 3 ^,ja 3 :g*iaib 

JjlJLa ^3^Aa 03^'J^^*-^ ■ (^1 S"**^! <Jbtl J;«—^ (J^ - b 

JUJ 35 (Jb Jifrl uo 4I*«a 4*9«^ 0 ^ ^>?b 0 — ^^^1 —«b 

Olj3«aj 4 * 9 «^I ftbj ^lysStl Cjlj3rfaJ 0^ (>*d il b*_-«o 45 ^^ OU53J 
♦* ** 

(3 Ju*A Ju—^ t^SJS>^\ jyOsJl IaJjjT (3 4J—ui (3ilT 4_ iAAJS^ . 25 I 3 JI ,JuS^ 
4 J 3 b^l o-bU ^w -*«3 4ie>u Newgrange ^)>3*5 

OUl^ 1 3I Stonehenge ^1^31^ o-o 03 j-^ JJ jl^ I j-<*> 0^3 ‘£-*^^1 
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...djijQjall «^»g ojjfSJI « 4 ^» 

(jflpt^-i ^1 U3^ ^*^^3 J^3 j\^ 

J^5 .LuOb^t^ - JjLLI ^ ~ A Jl J^p* i>>j^l ubi^ 

U^ j^] ^ CJ5JI ^iLJS 4 jl ^;^^ jLt c 42 Ji^ Ljl^-jjJ dJiib c*-JlS' 

La (jl ‘LWb_3 .Jjt^j jlS^ laiJ ^Ll^l IJub J-aju I^IX 3 I L2>Sp- 

[jS>-€ (5^ ' \mA>iS 4a^I (JOsu 4jJJ 4 wijJLtl dj|j5JI djoJLstlj 

J] «^*i 2 a (jL^SlI gft—»■* ij^-S3 j) 

jcl/Jdl (393 J.AXJ lljll^ jl j|i^Alll lla^ ill 4 j [8 - OitlpcJI jcuu 

(iLk jl ^^^^ CoU qujjl ^i^JJJ jlS lij 4 *aIp- Lftil (^1 < Jjiia 
<ll3Ld.4p all) ^ 4^b3^^ jjal^xil ^ La3<^ 4^b3^) jAt^xjl OjI^ LL .4A^I 

jU 3) (Lo^i^ 4 flfta 3 a1) jpo 5 1^^133 (^1 OU^Ij CjIjjpJI j ^—3 
J- 0 I 3 J 1 JI 6 j^ ui^ ^ jjkSSJl I—Jlp- it dUJUt 3 < 6 JL^ li Jljj it 3 a;II 

.IIjIAjO allj ^ 4jajbli«aXI cL^b3^t 

j^ it ,5111 Lo jl3ijw 1 ) 1:5 Lenny Moss 2003 ^LjiJI j 

j>i (J 5 (| 61332^*1)1 Japo Jp-jS .What Genes Can>t Do oL-UpJI a Uot j| 

jjJpcl) *‘*t J5..ii,44l> Jjb^ ( 3 ^ 3 ^ j|^ (4A—uJLflJb ^ 3 dpJI aLhaoSUl 

C)l)^bu2_-will jp JLP-b .l_jjl2j ^LIpc) eL_^^l sLoJIa j—^ iv U 

\^ j;—^33 jo 3 **aiH (3 lj^ jl V —60 I1313A 4 jL 5 i3 I—6-^1 

^ wk 

j^Jaj Mas ;553ill joapJI giaS :Jl-jJi^I 4 ;^^ («OLl^l» q—a 

^Ij^I (J*>XJLo 4juioI^^MI oULSUI^ clijlcLi^ 

^ ♦* 

(^ 3^11 ^Js- ^J^^^ ( 3 — I Ja > .Lap" 663^30 L_^l 3 Juj 43 l 4fl<fl,f?- jp ^ ^ ji\ ^_^l_c■ 
Jili- a^pJI oliSlSUI l^jLPti-gJ :>j\yS l^ ^ jl l^St «D - oLj^I» 

(^^^..003 • jAP* LLoLtuJ>l 3 oLui^lPcwJb Ll*^l J5.UUL) LoJLLC' ( 3 ajJI 
JJ <13! «preformationistically j3S^I JJ UjLao iloo l^l 33^ 4 - 3 ^ «P - 
U^btSl) jjo 4)1 j3*lPO *19 ^bs^t aLalt jl jjo ^jJI i^Js- (IJl- 5 a 3 .3AIII 
j-a 3 - «b» (^ystllJLI JjoUall - alsjjJI j3*s*JLI P - OIl^I 63^3 jl ( 3 ^‘“t l 

DNA t335^t jo-apJI Jl «« I <«*t 4 J 5 L^ i^Js- S■^^ ‘ 1 ?' 3 J ^ 43 l j^l ^__jol3il 

J3SJ LftS .alSj^l j3^^l ^3^) (3 ^S*itl (D - j\^)) 
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<uj|j9JI uljua^l 


4.jJitl jw?- ii Ui?’ '^3-?'5 ‘jl 

i 5 Ju>- ^>#-3 .5*i3JI Js- SjJlSJI J> \^3s(> SJIsSa J-J--3 * 50-3 
1^3 j 3 i*^l 2 ^^ ^ ....3jybUi iild * 3 Jtj JUio'l3 <i3LuJJ 
lJub Jts ^^iL 8 jl^ Jli»' 5 J V U 3 s*^ P ■ ot?" L>^ '^Md?'3^ 

Lo Ipy * 1 —j 3 i*^' ^ J1 ol .—[ 2 ^ 13^1 *3—?■>" 

SjaUI a- Ijj^ dJbu 1^3 

\^\ III 6i>^* c« ^ Stotz j332*.3 Griffiths 

ilaAJU iiSLoJLI iUbtptJLI t^hdl 0*3^ il o^3« Jl 
UiLttifl (3 ibiU ^13^1 P6^ 6 ^ <Ia ^3 

^jajbuJLI CtldtuuJI (jfl*} (3 <kj^ 5jil5 Jl}3 bl JaiA (ISiUoj 

(39lyi3 IlaJUJI oljjl^l^ IiAflU) 4 pIj>1I 03^ j cJliLI (J^) lj^ 1^*1^ 
Cili^ li (jr^ D - .Jjliiil .( 4 ^Ut 

3Ai} (^1 Olsl^l ^ JSLuuo JSJLj \ljaj\ja£^ iOpo )i l^:^3 tUbT ^>a 

Ilmira Ol*^ 5* iLL-iwAj " *^b*pD ^Utll ^3 

t alUU (3 Lft»j3Ja^ gflSLa^ ^ ^ Ol^^ ^a£1} U —««J 

ilA-Jl3 ^Jlll O^j^S ftlSj>II j3i»JI Jio Ap -33 ^ c^jlsdl 11^ oil 
JU JSIj JLc- ojJlaJI dLti i3 U *>-^1 3I J30«^l jl—aib 
UjIjT <>o 4 jy t5i5^' (jOAoJI jl (> (>* C)U-L» 

Lftj 3Aii ,^1 oll^ls bi ^ 43 ls «lua 3 La^ jJ3Jaj (3 

juf oLJtuJl Ijj^ ^.a-, Ktl ^^l laiLflJI 5^1 (3 lU .Lo3'i U»j 1 
lS 3 L«uuo 0^3 ‘^5^3 Lmaptla (jS <(_^u^»)l 3! (.5^13^ 3! 01*“ 0®>^ 
^3^13^ oi>t>l b-o^ ^3 tsM (Jl—iuS'iH ols idJaS 

03Sb^uid < 4 jI^jJI (3 IbolS^ ^joaJ] laAit 0^3 ‘iJi 3 ^^ 3I 

.bbJi^3 OtwJ^I O* jSSl La 
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Qj'ill - LPliJI Ojgjauul 

uLuliJI iJJ qjjljgJi uliJllI LM> 

qjqJI 

UgJU .U] uAfiiu 

Stephen L. Talbott 


J J u| 

jjl^l t~^| .Oll^l J5C 


6 i> .(^^ 5 ) 3^1 jjj—uxill) 
ij) ^ a (Jj 9 dl^^I—uuLI 

4jl <« .fl JuJiptlil ^aL (L^^bl^j 
J 3 aI JI J 3 ^| ija—RJ LjoJlIC^ 

j-o ^ 3 Aptt <^ 5 J_l?'^ 

jJ^b 43^atA v.,A Sjj l>a " j—i>-3H ^Jj 

Abolit —u»^! jt Iju JkS^ .J^IS^I 

•* « * * ^ ^ 
io^frJLo <dj<aill J_b*J «Oy^l» 

— **03 {JLi^I 3 LpJ jjjo Jbj^ 

^JlII 4^1 OljUo^fl 4 >o ^JOJI 

Ol—Ijl^l JjJlajj CjI _jyJI ^ (3 




O3& to JLKjt I_ tA a j|» 

JLrj (^! 

<OsU o-«—J J] 

«lj^ftrjiffr,inll 41 * 1115 
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Qij|j9JI tjlj..uu,aUI 

.^UIaJI Cjljc 93 lJt OJub jLo jIjI j-O (JiU^ 

lH» ol® IAjaP Ji 0^1 C._JLo 3 JiS itaiJI 6 jjb 

^jj8 La 4 . fcM ,., i H < )| 41 m Imi ^_)**1j 

dJLi^j ^J^ iJJuS Jlmupo 4 j| ... L..M ^ 4 __tMjJpl 4J1I0JIJ JpLjj^I 

o^JI ^3J^ ^ [CjLijsIj^I] SjaUoJI ^51050)1 ol .ills J5— 1*3 

J 5 J| 4 .;..«tillj jjS^ gene regulation «qi-J?^* 015 *^ C.—ew 

4 jl**-iJ) w gfiJ 05131*^ j3^LJb • 4 *ioJI i>a 

J^ .CjIaI^^I (J 5 3 SijUa^ liU 4 jI^ ^^ 

Jljlii'L) cjIpo^I 4 ^ (^3^ 

(l£^5^3 ^1 JSIJuj 5 .iJu 3 ttl OlS^lsJI ic.3Ai« (Ji ^jJLipJI oLiAsJI 

fiiS^lS^ JSI3 ^ 3 L_ 4 JI ^Js^ bUlc-l3 433J-0 jS\^ Li>5Ai^ jS] l^lau^ SIJj 

.iljua^l \3 jlaJuJ 

OljU^I OljLuo 

Jp-b Jbol^iJL) 41^3 jyk signaling Pathways OljLi^l oljLu^ jj 

_•*>.} CiljL_*«jo OJJi ( 4 J 3 JI - ojl^l ^^3^ (3 

.jLuil (3 output J| i3^3i 3 input 

4 jiaL^ (3 4 -^yi^l »UJb ‘^3^^^ ^iU jS^ kXsu ^ 

6 juk Jfilij LaS j I3 >kj La JLit Free University of Brussels 5^1 J-«53>j 
4J3J1!?- OjA*i»l JlIs .1^ La^ «Jil^l doJLpJI» 3! jasaJI ^ Oljl—«4,1 

(horror graph JLJI ^>ll» C3xu*il Lax. OljL^uL! cjjis Jto 

q£>6^ ij \JS ^^Js- JS^ 0l 3^ ^ jl^jvi»3 

j!>^^ 1^3^ if5llaS Lft>j^ 4 ^» « 4 ^ 5 ljt>» 4 * 1 ^^ (^j 3 

ioJiS-t! OLo^JUiaJL) 

^ 1 Cj^;Q 7 «4fl jja - JLP-I3 receptor Juil—*! Jj ^^lai 3 Cu 5 lij ijJisf- 

->* 

dLuki) jl!^ jI ‘L<kjrx 3I ^3Ajjt> 4 jl 1 ^! 

JJ390 iti »5 (jlx )iLa.Ifr) (il^AA ilb?- - ,hflpr 7 a Sj 3Jb3 - iSjhLo <3 <tj —fJtJ 
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...oJill - UjliJIOj^JOUli 


Sdpls ap -33 ^ 4_il C)Uj>^ 4 jiU.Uj jj? ^-V 

JaAuacLI (j|^ «4 h m . ima U 4h, lAliLI ^ ^,1 qo (J^^* dojLlj 

t>0 AjUuk ^jja 4 .*. aJL 1^; A Jsl ,ti_<tiiJLI 

(i kiJbpo jl 5 J5 <4—is:ui 0!>lli>j| o-o OdsJ 1">\H^ r^MI 

l^Lij 


- 3 - Ji^l OtLJ^ji 

^351)1 jJiApJI AJllLo iJ3 .if jlaJI aJ^I . 3 ^at 15^3 

JywjJI ^35^1 (jdAPtU ^3 ^aJ| (J^mIimIII tXi^pCi dJLp'3) iOLunil 3! «^^3JUi 5^^ 

J-J-aiJI oj apo (i 6 j3Aj Li^I RNA (333iJI jflApJI ^ 35 j ^messenger RNA 

J^—Mf O33JP (3 ^3^9^ <g 3 LJI gj-J3jJI Aam^I (jbU^P’SU ^3_^jJI 

tiJliA cdJjJ» :M 3 I 5 Richard Dawkins >wS3A AjLAijj uuSLa Aixsw3 CuIj 

AjtJI (5 AIo»^I J-ittlajJI J*AJ qjJijdJ t^3iJUI ilsuSlI (jblili JSL-iJI A*S AApo Ajf3j 

aLI^I 4 a>>I) ji» ;dJS J| AsLpj .«(333dl joapJJ (S^) A^jJI OUJUiiU 
0 > 

tJI ALul^iiil [iaAS Sftijill 5 j 5 IS] DNA ROM ^333i^l joapcIJ ^3J^p^IJI 5 j 5 )S 
/^^«A^_^I OLo3lAtl 1^3)31X3 ^>oUi jipoj 3A (ilau^l (jbliJI ColUl o^3>H jSlrt 
<(JaLiII ,3j<aUI JiL^ fjAB .lJub ^5JLo <J>^ Cy^3 

OUjl^l L_i;j qp. J Olsu^ij ^>0 J_^ U gib jl Jl_p-I3 

RNA-RNA ( 533 *j^I ( 533^1 oOApJt jiy>o oLJUxi Jji^ 5 a 3 Ap«i 

C!p 3 J>^l (Ji u! .Aai^jSJI Aw L 0!^A3eJ3 ioj^jdl ^&-Jab3 editing 

5 A£»'I 3 A^ OIS SApIj^ i-Jj-o Jtjfi aJT Jia (5? 03^ (‘>h ^ A-J[a «)jru_!^l 

<AdpJ| (3 A-iitApJI Ji™^| Olji;^ jyfc C»llJ3jJt .^>i^3A 1 aji3 v^7 i SAApta 

** *• 

OUb3jjJI (JI 4j| Ap-jAJ £ji5«1)I (3L;—«J i_Aa^133 \ ‘4'^“^'" 

♦* 

cAaJlfiM (j AjAap^I (jbU^SH JL«JL*ilj «l^_*ui)» 
/^^AaIIcm AJLa^I 3 Oli «UL| iflilpea 

A^j iSj^ oLJ3jJI (J^ illp. 5 jL^ 

AlSliJ) A^AaJ! i^3 ^>0 Js^ J_j .AAllPctl JlSLji^l (ju AiiA 
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(uljgJt uI>ujllaUI 


0 \b 4 ^ 3 ^* 0 ^ J1 U3^4J* JCS-^ - body « 5 a-U 4 ^» __; 

eUi> ^ La ol Ji»•fl'dd - like nature « 4 -j* 3 U 


jr|^ jjAJ Jb Osh** J^—i ^i ^55Ja2j ^ OliJ^jJI j—0 bja*JI 0^ v-9L_A:5) 

^y^ aSUI (3 75 5Psi jVjlSijo tOUblll .disordered 3] iaiia^ 


iJb^Ja ,3^Lua iSs^ '^Ll^ijdt C>^ OljL-C»tl^3^ 

* * , , 

d)L-ij3 .«<L8U OLuJjjdl aiLI ^ 25 5sti jl ^ 31:3 

La IJl^j 4*A*laill) CiULaJt)! L[jJ^5<?' ^aJoIL) OLlJjjdl oIa X-JAsdl 

ObbUlJI 4 >o 5 j5^ 4^ j^jA j 03 ^ 

ja La ^3 cOL_J^? 'cci:: »«♦ ^ «4*5UI» 4^1 jj 

ji^b ISLLj < 3 Sjb ^ 3^15 4JLAQailLI J 3 ^ 41JoIpJI OjaI— 1^1 Ibli 

jS ilSJb IJuSa j[9 b-aJalLI jjjft OUJ^jJLj t-Sljft—C-ill 

;^^J^UI jflsu i>a abyi IJub jl5l«»l ^3 ^3 <J^ gAlpt^l ,Js- 

Juu jlissi J5—p- SJbJkP a3_flp iS'Xa Js' 3 -Jil j 5 * 4 jj»i)l » J—SJ 


Jls (3 (i-JjiaA jjfr 3 I) Aj^Jojoa 1 ^ 3 ^ jt 4 _ajIj 4^ Jj Ol— 

^;^ J 1 4 ^ 1 ) - jl Lajl Otri J 1 ^bc»l 3 

jbdlbSj illp- fjj) HJj iJai* illj^ 4*3*3 1^1133 - CiLjjujJI 


i^U 451 * yLc \jbjAS’ JLjjj iff Ji jlai Ol ^3 ^ Ua^PtU L^aSUj gjliJl 04 fl> 
^ 3 J 0 Jbi 5 .lock and key hypothesis -3 - JiiJl 4^jS J_l» 

< 4 JaJjJ,l CjUJjjJI 41)5 i U «S4jJifr 4*3* iliat Js- iiSUI OUU) 
JU>- Js. d •CEH 3 JJ^' 4A^3 tjljJa^l 4^1 JaIpj jr^ 4 t»- Jj ^ 

4 j ld>** tjiP-l^ 5lli* (jSp- 5)3 4 JlpJI 4 _J 3^1 »hA^I osSJ! ^443 i) tLiait 
jjjlSlJ) 0 ^ Ch* (^ 4 ^^ ‘i 3 ® 3 ^) 4 a 3 «j 44^3 (_^_o 

3 

LftyAt 4 j 3 j ^3034)1 Js- 54 *iail 


Oli^3jd) (jx. ^53l«^,l 4 jiJj <ic.^ Ji»^L) Ip-T jSJ 

[ff(jo \3 jo" <i<U if^l 0^3 '^^ 33 '^! t 3 4 __)jh‘^U 

iuJt C. ,« 4 >aiaJLtl « 4 j JaAL!» i<J—uJ) Olpdla^l jL^I d 

« •* '^♦* ^ •• *** ** 

OtSjpJI 3I 3^ OljUlJI Ujja-al J ^1 qiJJjdJ iJ^pOLb 4 _-i>l(baflJI 

03 i^' CH* Vj^ 3 i^ 
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...aJill - CpLUI oj^kxjLul 

irfiS (|l^ g_-05« ^5l iJULoA l^il 4J^| - ^^ISJI ^ 

i^l 6lA j jiiApJt .OLj^li ^331)1 jOApJIj C>U3_^3«3^1 

i>o jSS"! l^l ^J| ^1 a--frl55 iJap- J_w^ 

ouijla Uj{^ ^ ^ J1 

V5—5/li jj. IjjSJ oS I jub .4***!;^) uLJll33Jl 

«JaAd Sfrijiil &j5liS» Jllo - Cj|jL0't3Jl3 aHoXLI <* ^t l^|^■Ut 

jjs .y3_^lpj| SjS’li ^ Js. 4il J| jruJtj U <Lu. A?II lJub Jl» 3 j its 

i5>^ 4flp*I_«t (j^;i?uJ3 ufliL3 133!:^ ^ (533*11 ,jflAi9JI» 

/^<4Jb3Jl Ol^l JLS ^ 4^ 4a;Ul 

OLdpJI ci-_^ il3A jj |S| .4_Li>la jri*23 ^JLflJI 4_^l j| 

Cx^j L ^ A ffS Li*33j uio3j OjLo 4*ai ir JI J>sl33tJ) I c^3‘"U 4ft3Ai9dl3 

4^^I»3 ««( ^ . ^ . h l 7 ll dJlJI»3 c«olSL_tl3 iS 4-wLupJI 4^ J|» J 

•* *• 

(j ^Jp\^ JjIjj (i)L<b 3 » c«qpU 3 jSJl i-aSj ^i>uuuflj »3 ««OlJaj|jUI ^ SjLasdt 
«iil^)»3 tension «jj3iJ!»3 balance «6jl3i]|» Jia oULtx^ -i 

443^1 JMo- J 5 Lb jL^I ^ ojai J| cplasticity «4_J3 JlUI» 3 context 
5jL-S>>f) j «4 ^Lj:j» a^JS ^l4i?CL_a,l i oij^h j^l ^>a J3^) 

OU^^3lS;^l3 q;uL3jSUI JoSLjJu <^1 C)Llu3jJI3 {»^_u,3x»3jSJI J| 
6-® ^3^ ^) jrv—ij t^J 5 - 5)3111 ijl^l ^6_Jaid)3 <nucleosomes 

USIjU* A-OJ il» Qi—eJI juslll (i)|jL-^I olpob (f.L^LO'^] ftU Lc- 

4 J^ pavane dance 2 ^^ 4^j» ,«Jb ^ (Ij)^3jj3S') 

jM <ia—^3 ^ ct^laSlI J^ OLa3_«,3a5^| 

^ idJaAJ jflxJI U-4-^ J^j?. J^S'I ^.^^JUI t>a ^5^ (3_;o 

I^LutsI oL-uJis .^^1 ^ JjLitl kJjixft jlI£. t^LdiJI ojjL-o 

^ SI 

^L443L (iwo^jJt 4JU^I qjo 

(jtf^LJ) jjill Cxf^Li iaSj (#) 
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ojjljgJI uljimalJI 

«J frL-j A flJI jllpo j| Jj t4—j j l h U OUl^JJb J— 

jojLaeJl ol .>-T ^ 3 —» 5 A 3 j^ Jx- ^>^ 51 ?- (‘iUi '^) 

ilJCuoil (electro - static characteristics i5L--Jl 

bl2j 3! (^ 3 ji O—« 3I €^3—-*>o3j^ C>a 

3! .i3JkP-!>)l h\^\ Ji:t^ S^^JLJI j ^>9 5^)3 J1 OjM 

^>a Ujtt3 6JJb - Jp-IjJI J 1 3I 5I3IJ) Ji Uj (‘3-4(3«3j^I oa Jaj 
U sluff-6JL(9Ca (^1 i_jjr^l iiiJI J-o)3»J! i>“ Jri-5^1 

J| ^ ^>9 JiU UjUX UU 4. a l ?i» a 4^ iihl ^«a33 

5j 36 4>9 t>8 3I J| (^315 (i 3i iUjA oA 3I cj- 3 -T 

.Afiuai\ jOj-LI OA 3I «jP'T (J| 

3^ U|3 (CtUli IaIiajo bjb^^ *Liii (a^JLuJlj C«-m*J ©133 :oly U 3^ I ja jij 
(Ldt^3JJ3SLII) 4 jaSjJI (yi 3A C>IJ^I ft)©l3 9I—1^ 

t 3 ^ til (J1 J3^ 6^ ‘6-^ r^' ^ ylidoCj ^^\ 

iilpJI 5I3IS .03«»ltfJI 4*1 4 ^JL 3 JkS (^1 i^lj3lt {^jLm) ijpwjJl OUJ* 2 li (>* 

.dll o^isb 4^1 - ^tsat l^ljlil ^ 3 JJ 

<lJ| Lo Ulfc ( 533 —jJl (jfiiA^I» jl da^A^ clJ— ^A3 

0 ^ <idPu 9 J—aJLu4 01 :l*33jJI hyy «dL9l^ lattice dSL^ ©jL-Jxb 

jj9 Christophe Lavelle (J—cS 3i_44*jj5 •h>l^ dili^ >aSll 4l^ 

4^ . 3 <>i^a 3ib^ *^3 >.13^3^^]! ^Id I lu )j3 ^3 Curie Institute (5J 3* ft** 

.«d*;kll3 533413 d 3 jdJl 3 4 iS:i-aL:adll . 533 ^< i> SdAjw 

J©^LI jrtjliH j—* ©>ftl. «**o 4 j©Lpw» (3 jUpypcL* (|33lJ) Ol--1^33Jl3 

/^^(^3iJI J3P«2ll3 
•» 

( 

L ^ * 3 .^ loJI 63^1 ^j3J0^Xpu_U*J CH'AII - cUJbtl! jl (3 C-<; *rtli 3A I JS 

Olaj«aJI (>x Ci)Jl^ 3^33 Jx.l3a ^>o OljUlo ©Jx. 

:i3i^ ^ <6JUb Oi.t J»‘>3.1VJ1 OUlZLa Ji 03 j^ " 4_a^I 

dA_-.ll*-0 JIS^_uSl Ol j^^aS (Jj idxfcw^ (©3O-i) 4_*PW»3> OU— 

dj^ls>-t 3\..A ... » ^JLp ilLoJI Ob>'3rf<^4l Oi .dflJU^ Ob3*-<*to .dix d*$^bj©3 
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...oJill - (jjliJI ojgJojjui 

ijLfr jjtJI 

1^1 j’SlI ^^\ 4 ^jh;, 7 .ll ^U*JI JuJLxJI 

- J^_AU aiiioai uU Uls lipo ol 

JjLJI SojJ jx 5»^ ijL^I J| i55j - dJi jr^ 3? 

.JbuJI 
* •* 

4il . JSS" j31S:J| <(»3_^3^3^) 

01 .JUj iaUUj 4 _«*a 5 j«j3 dil )jub3 .jt^;„,,b 

1^ Jju ^ ^ Lo J«j 1 LjLib LJl^\ 

US 4 j ^5 ^ , 31)1 J3^| J| a.jw .tJI J 5 L ,3 

«C)UT» J1 ldj^\ oljL^^I ^ js:_*u ,331325 y 5 j 3^) jl 

OdA J| 131^33 JjdJ) dl^^l ftL^Jb 3^0 «i^isyil Cjl>«*i2JI»3 

.Sjr^SlI OlsUu^^itt 

JS ^ oU^b ,^*.3^ j-^rs^ Kjpj^ 41^3 J^3J ^ 

OlJ^I» ^3 .«ia>^) OlJ^)3» «« 5 jUi)f| oyT»3 «< 4 j|j 3 OUT» - ^ 

22600300 ^ « 4 ;l:^I C)L_J^I» 5 do-l 3 hjLsti lioo 01 .«433jdJ i_^^t 

11 a Ul3 Google Scholar J_ft3*J ,^*1*)! Jl^ 

Lt^I uflsJ Jd®o 3 .b^ oLlib :>jL*)| j| 3j^3 

4kAiJ ^Idpti-*-) 7.5 Ja-03itl 3 Oap-3 tCpigenetics ^^locdl ^b 031^ 

' ** * 

.32 J 11 ,> Sa_o-l3JI aJLail 3 idadi o3LJiJ3 .Sdo-iyi 4 -JlSil j «^T» 

** ** 

US) «ajT»3 «,^isb» jb 4 ubj jbj) ciUibo 2 :j <^1 ^yiidA ib3J3 

.(« 4 ^>yi 4 J 3 ji» 3 

4% 

Jl ^LUc. b-baj ,:yi_j2jLo 

aj^i dij cois" .3^311Lb ,^1 pbj^i ^Lbi 4 JL_«,^isji aj^i 
^ «0b> ,5! ,^3 .iL-jSy ISLLI S^^Slb I4L0 qijl3AJI qjsto LoUia) 
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uljj iJio'iJI 


1^3 .l^uia«2—«<l Cx:> fUiAl t^i dlliA jl 

<4^ iuiiJI OL-JA^I «OU’S)l» J1 ollpold) jL_^l gu J1 

U^5)5*JI CJi-JiS ^^\ (^1 4 JL»al) jcuLopJb 

Jjol 3^ « 4 JT» _) .53^0211 3Jfc Lo J3^ gSilflJI ^lAjiil ol® ^sSj^ C>^ 
ajT ^5! 3I ai^L-3 a^L^i ajl go diUA g-j .aji^i ^ 

iaS - gbgiJt IJ^ 3! - »U1 t>»3J 

.jU OAjUaj 
, « * 

gjouiO 3 'v:"^ gjlSJ) pljjfi Lol ^ iftLJI 

bijo l^lSJ3 t)JS JSL-iJ Uw I a »«Q ‘>1 ^ L^i -^IaJI ^>o ilalS^Lo SwXp-3 

4^ 3IJ3JJI ^>0 Ai^b a-<» UpojAj differentiate jjL<M 3 ^iUi 

3 ^ A>lft ^ blAfr3 < JajsJL} oIjo as l^t jw (Jltf 3*13 ^^3 .germ ^jpJI 

(j| .l^SduOJM ^aAj ^3 <1 joL^ 4 l< n Q>a IajI 03^ (A^3 ij^ ^-is •3'®^) 3— po 

tbjj^ gSi-ff IJoJd^ 1*0—?' ^ 6-“ ^L-stb t>o J—ilftJl 

SAf>-3)l J-S ^> dAst^\ ^3 L^l ULftlxJ <dJS g* ^Aj . 4^1 J1 LSLaJ3 

Ulo .J**J) lAA i^l (J^U^I ui *^31^3^1 4 _^IpJI 

#• •• 

IAA g* lit 3A^ Jjto . 4 — 0*43 J* 5 lJI JasAJ b- L^ A 3 i^gPO l^—u* 43 l < 4 Jp 

?lja ilT Jusu 3J3 

(3^ ^4*^ tuo-^L^ <0^^1 LosXiC' (J—® 

JaI g* a^jl^l L^\a'^ 13 J> gii gS^ ‘^IaT^' J--aA ^3 

.4j^ b otsilsdl liUj .[^ IjbljAA^l (^1 g£?)>^l ^3 x2jpo 3! 

gjo gSsdttlj ^ !a|3 < 4 . iiI^IaJI Jjojdl 4 JT A^l tyj ftlj—A^l >^ 3 ! * •> jlS^ Ia] 

<£t)A jjisd IfcAif. «bjls!:J 43 plgP-!ill g* A«J dl 3 J* 3 JI Jdpo 

.tss^ Ast) gu* 4 a «A3 .oi 1 t33Alii>»-J 

A30-3Q JSJ J^lil)! J g^-J^jAj AJI33 4 _P«^ Cxi ftUif-!s)l ti I—ol 

g| g_* 0fr^3>^l 3I lA-Jb J 5 * Ae-3J ^ *l 4 ^_«** 

biis^ ^gj ^ 4 iJp 3 lb ^iA--UiJ! 

cJllLI Ja*— o» ijs- - ^IaJ! A 1 * 013 ^ 3 ^ 3 * 5 Ap' 3 )b - U 5 ^ - .g o a JI 
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^ ^5^ V ^;po3 Jj iotflJLlI i^5JI <3 

.dJ ^15 i 5 j_^Jaj ^jJ8 1^1 itafij 

OlsblstJI (5?^^ j— 51^1 jM*Aj (jl jyQ bjl^ ^ - dJIJLA^ 

J1 4 lapJ ^>o .I^e-^IS ftliJI JIJ^ li) dlj ul ^ 

,Lj^ »UIp 2-*ap- 0^1 ^ U 5 , JIUI J^., «> ^ .ikoJ 

jls .J5I00 UftAS .«qu?JI» 4 ^ , 3 JlIa 3 ^>SU Cul 5 JUP-3J 

41^^33 4ij^ ,3! 4j3ljiJ| OLUaJU LU ia-J>o 3A O^dl 

jSLtj L J-..3SII iiUJI .tlJLiA (iJuso >-T J5 (jU 

(^1 4 J^| ^■33 (jl ^ c jSj . 4 L^ dJaoJ (33 t^^isL# (^L3 tljrj— jS" 


^libJbJLpo (\Si^ 

UaU^ qij Jllil JxM (_^ tjllil <^3iA« OlijlcOA ^dIUA juStiJL) 

6^5 0)j 53 g9l3jJI Jio OyT3 <4^ Ja lil^lq^3 

6^3 f—“*‘^1 *Ipo 1 ^uaj> (3 oJuJit o!^ oLijim dJub J»_Sa 

(^ ajjb jl isLoj ^SJ 3 J^^ Cy^ <lkpJ) 

^llaaJI <M <Jim Jju— u> ^Js^ .OyT 23(3)1 J^(Atl3 ^UasJli 

Jljj^J 43 l 9 3a 1II Sjis ftLaisI J 3 U ^_^3 ^ il^l Jilj jlj-al^b 

^Uaf. (3 ^) l^Alopti^l 3I I^aIo^Io,! Jsh lyyUj S^bl3 

Jp-laij ^^\ ( 33 j> 5 >II OUajJ) jA ly ^30*1- 4 fi 3 Aj «3 <(pLaaJ) il3j 

Oljrj^ Uul (jbu o*-3>^l3 OillxJl3 ^ji\ Cilj 5 Jlo OUT jl jS^] jA 

ilsj )) <^l]a*J) ^J^ Js^ j 3^3 .jshil^ JJ) Jsh JIUI ... - 

jA Ja 3*3 dUj ^ 4Jj>IUI I^UajJ qJlJ] JaISUI jIjajoLj oU 3 il! 
^U 5 OUa^ l^ ^3 tfi—^1 j£- 0!illst)l3 (J*»3^) Jaslpo ils .^jLpJI 


.4J^laJI ftLaf^SlI Jlo (^1 4^io 

LjU (jiU ^ j—03 (4Ai^) ojjfc ^a3t; «<3 IaJU£. «4JT» Uj> (jLse3 LjS IS] 

^ •'^y^ ^jL_pJI jA AxAjal/l OjftKj jl (53 -•< jLd?- 5 I 

' W 44 ^ 

Ujis-I uL j-^UaiJI df;a3 5jUJ) aJb ^jLoa_«j jl ,«j3jliJ 

OUAStll ^3-ac^ jf: 4J39L Ua Jbjil 5 JJ) .i^lSUo 4 )U Jl ia?JI OUlSjl 

•* ****** *• 
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a^ljgJt uijjjuuualll 

^ ^ -(<3^^ l3 4_J5 ^i£ucJI 

clock ^LmJI Olul^» jl ^UIaJI (>a oUlt UJlL£' 4 i£i U jOfft-Ji 

^L-mJI o^sJJ ^Ujb circadian clock genes 

c^)S^I ^ .L-^tas Ij.a! dUS 05^ 0^ 4-^ 4_j[i («4 _a^ 15^I 

yb 0UT3 0^1) 3I 4 ;^) oUjIi^I <Lu—uJ ^ Cua 3 

j| .^bJLxJI J^ Ljo JCi^ ^J3 (^aiatlt (j J—aJus j_jal 

dUS |JL& U.^ - C(V0bMilj (JjO jr^ JLaIX£5 c^Lmi ^Ij 3 u--u)^I 

i„J^ ’^^^3 4J (3^3 3 ■ 

^1 Ijbl jtcl ^ (^1 <3^Is 03^ ^>MiA (jl 

3I «^I» _j 433130 Lq lo'jw jl 63^^ JiAlf'l 4^ji^l ^ j^\sLa Jl^ 

.cUjcJI ^^otLukJ ^1 3ib «^T» 

jS (3 4 jllA^L> ...at O^LoJLI OJLib (j^ cJanJI j mi?J < j^ 

(J^ dljlSCliMl) Q<*>f3TA Lojib) AIas^ 

C*jt)3 

j^ IaJo ^64!) ^»4lJb jjl5 *^13! J$ jr«2j «fc-iJt 4-J5 ^3--€ 

1 » 

<^l3_^I jA (j ^3 Apo 3 <4j03ia^ ^ dijl3*lJ3 ce^auaj u-adJ3 <^L_stJaJI 

gjuoj^ i{j^ 9 Ci\ 4ia9cJ ^ .4lipbuo 4ji^ 4 j )j| (»b^l ^^3 

cbjdiAil jol^AJ 43oaL^ 4^11^1 (J>laJ3 dbAJI iNjLJLokC 

.,v&>l ,At lij[d c(^^l jjlSJI i3 ‘0^^ j^3 eJi^l U5 LaLI ftL-AA^l3 

*r • ^ ** 

^*fe,i;lJ OjloJLI OLIaaII J3<> ^ cJUiS l^3j^ US3 Jajzj ^I^aJI ^ —13 

•^3ju44Jixtl3 ojlp’^JI^ 

(ijl^iJLIlj^) 3J <^^UJ) \ 3 jh}\ ^ytj dl^l ^U- J5 JaJLj 

4jblallt (3 O-^ <3 ^ *^3-tl3 SLpJ) 

(3j^l oi® 3^ v^LJju liSjriP'l »l3_.44< <3^5 •4-tPtl( CjIiSI^I jCMflflj Lt"-^^ 

<1)3!. Mt ^L^yi pIaJI^ ^ *^l3 t_^1i^ 

OljrvslJI ijhatj ^1 ;J3jrvJ^^ ^^3 .4Si> «idJ3JL«(» ^3jJiPelj 


86 





IojI ^1 L»5 UU creflexes «Jaid 2 >j» L^b iJtpJI j 

«* 

^ (^1 «3aJ|» ol^ 3! «uajUs)5» 3! cO).>i>fcL) J1 iJtpJI 

.jilprlU 40 cujyi 
« 

OlWJI bbU. aP 3 A^I jli >33 

Oi^i i 3 au y ‘SSJC-^I 'A*J 03 !! aAi>iUl 3 ^LJI 

3I «^Jil*ll» (‘3-3-»3jSJl ia^3 J| (jopJi jr^ ^>13 OLLpJI jl ^i 

.5idc« «^I^U J is>l OLLj^ <« J.3j» l:^ Jli, 

J^ «(Jja23» JSU j3»S:j ^>J US' LoU .«C>ljLj&i» ^] J^ ^^3 
<«OSIUajSll »3 i«C)U3l3tLI»3 <«(5^) 4^jJ| OU-Jb*lII» t_,flSpa 4 v 3 .OljU^I 


.^UixiU ^j-0 (^^3)3*^) i^ylsitL) 

d^S ji J 3 ! (* 34 - 3 ^ 3^1 ^Lum«,) J «*lLo-l» aioJI gU jis 

jl^l <^| J^3 .aiJU;i «2^)> 3! UaiJI «g^*p«a 3 » «J3Uo» 


«^3^» Jfl-1 olijjp- «OUj>jJI «jupj» ^jJla .«ftUJLt)»3 «CjIjU>)I1» 


^ u^i 6- e^su ^^) ^3.4;^ «^L^» 

3 ! << 433 Jif)»j jT ^^3 ,UjJL)t 3 J 3 *i| 3 ! Oli-aJI ib^l b!>UJI 

• 44 


4ai> ibli?sl«»l ^3 «i 3 Ll«J| Js, 

J 3 SJ Udifr JLpJI ^ U5 <4 Ji jbJji 53ji J| ttbo^Sfl 4 *i J 4 <aj <LJbo-! 
^ 531 —4^ ^SU jjjJaj (5 IdJ jj LuS-^» ajlcJI ol 3 iSll ^ljuj«:^b 4 i| jlSj^b 
VL-^I f-> (>*3 <l4>jLi!^il3 ‘LiAJailJI OLJarJI 3 ^ 3 JIpJI OljL-iJill ^ U; 

jlijs-Ul Odosij3 .L 4 ^ Ji^b «jrvSLfllJI» OLJa^ j 4^13 U; 
4)33-44^1 <«iLUiJ ,^ 44 jpJI ob3SLo» 143! Jp oljLi^l olSL_i ^ 

(| :>jI 3 aU ^^^w-4/Uil ^!4Xoss_4„ijl| Oljl^l iUob ^Li> 3 Sll i 45 ! 30 » 

Ji 5^3*11 3 ! .«^ 3 JLiJI a 3 JL_aJ! J!>b> iJlkt) 

LAifi,JJ33 Barbara McClintock ^311^5' aU Ijbjb 

.«a ^3 4^14^ ...jU^SlI 4JT Cho e 5 ^ :> 3 r 3 4i! 

4^1 usoi^ ^1 ^s>i^ jja« 3 » J3IP0 ol ^ v^-po cM- .4 1 i 

Uai£^ «^_4443 jXo» 42j^ %5ttl oJla ^ju 3 «:l-u 4 j ^^ 3 . 1 ^ 
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(jl ^b\^\ (j-aS jijISaIJI JI OIjL-mt] 0^3 *Xpo 

^Js- 4il j3<i (jj# ^a^)39l ^*9 ^ ftUifi. 

3^il l ,2\\¥»'i wiMlj LSljf^^l 4 ^ - 4aL>IjJI Lljl^ (jja SjUojL. _u4jq 3 g Lft < ^ l3 

4^ Ci3^| (3 O^Ua3bfl3 dJu^l C)Ijo 3 JLsXI 4—^ (4t^3JLI Jo l <!ulll3 

(J1 “-11 3Altl 4»J c4*oeAOtj^»lll Jjiiil ^3i>J3 ill^lpJI 

.03X1 <$^hi ^ajioJI 5I cCjIjJI 

J3 4 Hi *) 4^)iJ.JI ^ 

** 

4^lj ^ * dlllib ;^>^3 .(^*« M*i] (JaJLkiII 4x 1) i^3j^ 4 .< a9 CxjIS^ 

J5 ^JaJlj3 (C)ljl^^l3 C)lo>jJxl3l3 0IA3 ISXI oJpcIj 4i>buO tAja^\ 

40t_-Mlll dJub 4J3 ^_-*uJ . 3III L^Zi^^^xI—«»l 4*L^l3lll3 

.<^^>4JL*x» 4 a^ LuJs- 

M M « 

- ( 3 ^lSUl jl^QrT ^L 5I5U jIiaIij^I jb,o 5 )l cJ a ^ 

4.JL>ljJt bjL^ j\i^l ^^3 (33 <4^13]! ^ Sj s r j li3^ 

«OU^I» jLAgr,l4iil »UJl^ iJ-^ 

4^ - 4 jJua 2JI3 d^Sjjdtl 4x1)1 ^jffo djS i^Xfl d^Iu Od^ll ^ 4iii< .ful! 

<LSj jXa-> •cy?'3^3t^l ^J3j'^^ " (J^t3^l3 ■ ^ ■ * *113 jlx— 

(jap- 4I£j^3 \Js- JbAXJ «Oy^l» -) (juAflJaJl3 jaXuJII jLrt3lJI j| <Ijo 

^\SJ\ jl Lblj U^ jl^ «6^3 Olsl^^l 

JSL<L> (^ysell (3 CrH il^-^La bjjJ 4 j[9 <4JL 

5lil_*udO 4x1 - l^AAPtJ ^JaS—<4U )i ^U- jl 34^ ^^1 4xUI ^ 

bj|j^3 ljuLk4iXi3 > 

gfVC')3 sup'll ftU-Jif' Jj?u «(j-ojJI jj—»j5 (3-0 olji3—fl (j| L_)J.£' 151 

Ji^fi ;3 6^3 l o-^l J—^ (3-® cP3j^^ (3^xpeiil «* ‘> 3j J^—i-» 

(^5!) IJufc pUp «( 3 jjAs*JI oj_5JI oLja—«*AP- ( 3 ^ pIjcljI <4^jj^l 1^313^! 

Jy:3a_«* 3I j| 4^3?Jt l^3J3^1 jl o^^iXI t>i - jr^ aj> Ji 
(Ji 4 j>Ip- 1^5 ! iJjoLseJI )Ia)I 4^ jj| Sj^iL^I 4 y \\ 4 , x J 

*43L^Ji5' ^^1x0 j^ 
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“ Cplill djgJojuul 

oSisj) ajsLiuo ^>^3 xshiu .ias ^ 

4 03^l5J 61^ IM .5Ju> Cu»^ 1 - j! lij - 

OIJ 3 J 1 ^^joa dxL OUlkiall ...\1.>| ^JLojJI 

3! .^SjsA J3J J| 4 jy[p^ j l3ilJ U> .Jb^l j3_iliJl3 

4 i 5 J^ 03 ^ U i j5jiA2JI .dJl3 ilSLjm 4^13! C*S3l! jiii 

.LaIp ^^(5 Uius^ 65 ^ 31 ^^ UjLifi. ’iUeS 


^ JSJl 

53^1 «LJp <J>J <Cul 5 ..J.at l 

:JIUI yU L« (jbjli! jl JLflIaci .SLoJ) ^if3L^ 

^^1 (jLc - U 3ib J^l Sjip-^JI ^33 dfUil, • 

,^1 4 >jI 5 UI (i Jpo U JS 3 - 4J3L> ^>9 4 _-uij ^ 4 jl 

<l^[^\ 4 I 5 j>j .5^ c>> ^ 0-3 <.13^5^1 ^bl3 JSJi J jUj js;^ 


4 j 3 .i»J| 4 kAj^l iilj ;(« 4 ^l^» ^ «^ilA») 4 jI*J| - JjL_«,^| Ols^ • 
0^ 6l -L* 4 jI^ « J—p-I 0-^^ «3pe 4-_^3 a» 3! CJlS^ 3_J 1^ , < 

3j| ^u, iLSi^V ^1 ^ 

meiotic Jl3ii>-yi ^LuajiH j3Llj3 t4ijji 4 ^jJ 3 ^jii) [Ae- Robin sUpJI 

gi 5* ^3p-^l L4 >:>LpoI 3 ^LjLq^I J*SL-tJ 3P0 4jf3^ OUaHI LiLs- J 

** •• 

;iL_«*j^) ^JPJS^}\ ^ obl> 5 jl oIa 0 - JJ_S^| ^3 pJ| ^y_SJ .^J 

4la_Jlj!^l ti O^IS" <^5i3iJ) jb^l o| .ilT i.Lj j 4AJi3j ^sJJI Jla j^) J| 

** ** ** 

i53^ JsUlJ (jb^l 0^ do-U?JI 0| <dJi Jl 49L0I3 .6^^ 4 xP3^I 

•• ** 

j! 3! ,ia3L 5^1?^ jl Js^JJ) 535^ Jji . JUL^ 3—a> 

j^ jl ‘AaJ 5oLptL_«J| ^uia 03^3 jl 3I <^3^1 JLL_*aJ3 (-Up«2j 

533^ dillcl ^ Li33lJ3 <51^ tSjI-S^) 5dp-3Jb h^y OVUlo-M) C> 1 ^ 


iUjls OUl^jalj LsulJ? JsjXJI 
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qJljgJI uI>jjuul£lUI 


OjLajj u* twill gM (J^LLo vitlil^ * 

iUap JSLi .OlpJlxKaJLl Oii^ 3^ yL^l ^ 


^|9 ^ *^^ 3 !! (3 C^3 ^ til^l jqJlj Jl — Sli W I ^ 5 ^ ^L-wJI 

^5^1 jOApJI ^1^1 ^ J3^ OLLo^ .^LuJt 3<vlac- ill^JL-wJI^ JUlj^l 
4 w<A> OtS^JI (3 3^ RNA ( 5 j 3 *i>ll ^^ 33 ^^ (jOAtfJI j 3^3 <RNA ^3j5—u^p) 

.CiLl^I jsL^ J 3 ^ 


U 3 l ^>0 :K-^y\ oUl JJ 0-0 Js^l (> 0^1 Oli-all 0Jub ^ 


0^0 ^IWii 6p£Lt ^1 LlIajo ^^^^3 •4jdl&Aj^ ISk^Ub I a ^iu i t 0*1^ <>l^ i>S 


4 jl^ ^L-ui^l 4 juQ 9 ^j 5 lt »3 J 5 ^ <0 J1 JS^i 

^jJI - JUaiLI dL^U^I tj\^ < 4 _mcq 3 Os^ll ^3 .^UJt JoojJI ^ 

OjjS^JlLI OlO-iAtl g-*^) J^Sjta A > (jl ijS^ ~ i3 i 4 4* ^ 11 J^ ^3^ 4 *l c 

- ^3*.a^il)l \jJb ^Sjf03 .t 554 tf«JI J^l—illl ^1^3 iiJi3JI 3I ^jpjii\ 4 j 1 ^Js- (6^1 

^i^LLI oLlmi^I 3J^ ~ J 5 Jl OLlialX 1^3 ^jJl^cJLI ^Jd^-AjiSU j A 4 MikX} «^3J£^I» 

0 

3I " ^-090 l^l .kjLtiJI ijS >iV.fliQi 79 (0juuuX3 431 jI* j^<J^i l/> ^Jjf*i\ 

.^}SS ^1 cpis^ ^.w.iitl S^aJ - oUjlpJI 590 J 9 J 3 

ijyf mystical (jr-^ 3^ ikAJU. jjt _PaS 4^3 iljlil IJl-Ai JS Jjb 


5 >JI U 5A 4 J 5 U 1 5 >iJl jisj jj <^13)) i 5 ^^! 0 - 3153 ) 

OlS Paul Weiss o*jl3 J3J (3 JjM* ^pAJ) tLs*-! jIs 

; 0 l 5 ^ 


"'"! 4<ii^pr «i? [«l_^yi ^L-9 JLI 9 ] 4x31—iDI ddl—x)l 

• 3 

C>lj;ot:JI 4 <_u 03 cUsjtjC-^ j«4Aiaiil»3 «Jjo1^1 ^JLS■ ^lxJI»3 «4_j9jLiJI» 
Olj^txll t<<(^yxJaJll)l>>3 «yL^lS^l»3 «^ti44^tl» J—iLo C>LL«aj Uail L-ftJj 
4 j! Lo^ <4dJjJLpci}| 4^LJI lifejj^M *uor> ^ (3^3 ljJip-1 

ii^Luou^l ^15^1 ^l^3J 33 ^ 

0 ^ dJS 6 i 9 ^ 

- JLifiy ^Uj ij^agy Jtf ^Is U IS| ^UsJI J-jS Lo J| Li^3^ - - 

S^Lo '^3>3 ftl&JLXMfb (JjL-uJI ^l5jJ * (Jli.LI (J**....**^ 

/^^^«jl3hjJI» 4j£>\^ 

4 * 
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--•dJltl * UJlill OjgjQjuJI 


«^^»3 OlpJJa^ ^ljLp«i_wl ^ 

(«C^yJa:A» 3I «Cj[Sj 1 ») .Ul ^1^1 .« j^IS:5»3 

U.3S::» 60 ^ i ^|;3 . 51 ^ oUaUI 1^1 Jj^ 3] 3JU^ 

eP ^13 canimistic Jj dodc^JI OS^il ^ ^^13 

^.^1 ^Uo- ^1 ^1 c*Po ou-_«*pjj 

1 M •• ^ ^ 

*• -<• 

Je JjuJb js ;^ayi OUl fU, Fritz NoU Jy jiy 

.i|l ijpJI .Uo-Vl J 5 »- .jaliai i| Jy jl_il JlH .1903 fUJI J ^K M l 

jl ijjS <ul J) E. S. Russell’s summary J«,lj .|j,| 

65^3 ■[(‘*JI y-U C>U*.«^ls iijil j.. ^L,I jbljislj ^| ilS_i^ 

IjJb y.jU jl ais:# iyiU j«,Uc a 3 ^j a>« jt ^ 

al^tl j/> 5 a>jai olup-yi ei* JJ 1 ^^ jt jj _^| i^ t...... 

4 * 1^1 Jl «o j^aaju l^jlS JaSUa^ 
yi>s« .gene - centrism i^\ - ijSjXI Jb 4^ J.«,|j 
.U^VI Jal^c Jl 3 _^| .Ljl ^1 ^isji ^ ^1 

Id* li ^s_5l jis 5k^jJ» ^ l ( ^ „,j j ^ys oils JIJJI 

* ♦* •• ** 

dla ^ jjul j£,il oaj «!4 p-3j» Jis |y,I Uj^aj Jlijadl 1 i .|, i 

oiWI jl Max Delbriick uLjJja Jay S^SU jSbJI 

Aristotle’s first cause J^ill ilAll Jj, ^ ^1 

- ** ** 

^L 51 ^ ^ 3^3 C^l3 JSL-iJI ^ « 4 Jl« 9 l» jSl ^ ^ jj) 4^1 

OJjb 

^1 liib JJ ^3^ 4 Li>Lo ^ ^ 5 jj(3 IJIS L,| 

jj cUiai« 4 ^ 51 ^)» :jl 3 ^ J 5 ^ ^ ^ 

3! ^loi,) ^3 « 4 Jldidl 0LJL04: il| J3SJ ^>1 U 
^ ^ c^l 6 ^ 

0UJ3SJ l^jl ^3U CiUajJI jrv-aui) ^ ^15 J L{^ jrj—uij 

\^ h^y ,3 iLlS^ OLL^ ^ JlSUj ,1^ dji Ja. J3f3 Jao 
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UljiJJLlflltl 

ijA JbJisJI (jiA •L__iS)) j-o iJJ- 

oJub (3 

Ujoc- i5j5__«*ilJI ^|Ju>llJI 4*^ Sjjjlo 4jil»A ^l3 

• 1^1 2ua[^\ 4 j^ipJI CjLiAxil ^Lul^- J^Ipo 

VT(>va+vb+vc+... vn) 

jl) ^ jja (>» 4 c-5aj« ceH Ch 4^' <J1 Ji— 

0\j^ (i OlS^^Jl ...+va+vb+VC5 4^1 jx 4 JIi:a Je-ly* oti 

JtJl» SJkP-^J 4 JWI ^ «Ulji^ «***>» U^3 iJilsitl .4*li?JI 4ia—iul 

{Sy^ (^1 Ol—JjojJi J 1 <^^^3 

CjIsI^xwVIw iJA Sil—fr ^ 32 !! 3 Jto Lo jL-jlC-ill g«w (i 

OLJLojiJ! oJufc 0^ S"*^ c«ii«( 3 itl jLiXI 4Jl3-*i*JI 4 J—.iiLttill 

^^Llll j[s <^1331 (3 0^3 5^13 LftSls^ (.i***^ 6 * L-iJ e uOA . 

.ajLaAJua ^33>Jt t3-*^ t>0 jsl 3Ji> OULjjJI t>» iialSJI 4_e3A^ 

lJs-3 tiJl^l (3 'i>3'J'^l SjjoI—^^3 ^ OLIaC- jl l^-^3 

1£33 «jtfjUJ) Ujl_^ dJL-«3» jl 233 X^ 11 >» 4^ J5 jl 4..,, 5 . 5e » 

iJLftiJI 4ps^l3 «C)I—6^ yp (3^^ ^3 'Xsw ^ J_-al33il 

iLaL^ 4AlljM 

«Jju:l_u-j 3 <JJU 2 j CjLb>pJt <^^3 J^>A3 ‘XjliJjJj- 

2;*Air3 '^^3^-6 e,<-«*^3 Jiij OUjwuijtll 

iil J3flJI o-Slxd) a- djis 1 jj <4_J 3*ja)l ^ U 3^ ^^3 i 
(i JC^ <>» J^U 4^ Ch* ^3 (3^ i O--^ 

;>9 L>^ *3?'3 Jj^ 6^ tiAJUff** bilp- (>9 

^JjOi^ 4jJLj^1> i&^APtA * y» ^^1 ...OjOiJtlJl 4»-3 ^J-S■ 

. 4 ^ 13 ^ CilAb^l 3 i33JL-«JI hje>- y* 4JU. 4i^ji OU-l_-«*j^I 

iflj jioi (iUb SjjsjJI OVji 3jJt ^UaJI yb JSS 4t3AJ?4»l 0 I-® 

iJle- JiSi' JalioJb .4J)3Afi jjvt iLjj?«>5 dliC-UI l^^L— Jjwij 

ibis 
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...aJill" UJliJi Oj^b-Lul 


4x^3 ^Js• IjjI 5jj_^I jr^3 iijjlAlLI 4_Afr^l uxLJLojJI COA JS h—^s 

41^1 ^ 4__a53lt) jjA 3 SJijJl^I Cxlj|otl)l oi_ tb J5 U -<33 iJL> Jl^IJI 

SisiPtXI 4 IJ 3 A JiLflpJI ^Js■ j)ai jja 1^33 oi-i 
Lo 3 A «JSj» Ijji j^S thjffcuJ] 

5 jl^ - 'iJliA ^ 3 -^ 6 j 9 « «^ 1 » iJLoIXJ) 3 u^\ j! 

4l< /ai ;il l^lj|HkSlA oJL«uji 3 OLJLojtJI »ljj^l ^JUC^ 639 - iSj^^ 

.jjS^l 5JA-3 jyOffO 

^ 631^^1 diX& Ht JS <*11 > LL)!^ ..ilr». (J5 s_j«J3 

.4,I^ ig . o O^Lii ^ Lr-^ ^3 <^ 3 ^ 4jiU C»IJA 3 

I>1^ 03^ (J^ ^ (L-xAla Ij8»3 <C>^Lai]J Jlajco ••* ujJASj 

(^T - &<^j.aiXl OM.C'IaiU (j^-A i^. . «ufl ) 4AujiaX)l 4J^I ... i?ll) jjt^l 


j^l 3 JipL^ 

6^ .tioOflJI ^Ujl ^JS- 4 Lq I—iij (^JlII 3 Jb IJlA3 

^immaterial coordinating principle ^^\j> jjc ,3;j_«*:i)l Iju^ j^So 

fvitalism ;53iodl i^Hl Jj ^1 ?^3jJI ?entelechy jL 9 tii*«l 3 

4 -Ajiil qo 03 ^ jjjo jl jt ^3 0^ *^ 3 ^ 

(3 g93io jr^ JSL_4aj j5JI J 3 ^) (Jj ib ql Jju ‘i 53 i«^l Jdl 3 mechanism 
QM 4 ^^l bji^b ^ Jb - Ja* , <40 4 j c 4 ^qx^l (JL^ 




^ 013 $ c aaii^ wiiMifyi 

4 2 1 y < ' 4 ftlat l JSL_^ i^)_^ 1 j 4_-s?AJaJI jOj—P j^AjbjAJI ^ Ig" 
^^33 jl quJLal fJiS- ibUlil 36 jL^| Cil ^ qSLa-ii ,i)li 3 U I^aIp j^Umia 
^Uafljl ^ 5 ) *i!^ 3 J y 4jl Lii^l I5j «4 S^pJ)3 53*1! 0^139 ya (Hyta q;ol39 5q»iL_jA 
(j| .liUi 4jLi U 3 ! cJljJ 3^3 (jil^il) J^ IS>Ua il9 <^ta*uj| (3 Ji^scLo jb 
UliaA q«J 3 ^ 3 ) ql^yi jj9 - SjS^ ^ 3 l»tl AllaiJI SjS^ 

^ 4 * • 

\X£b ^jjo - (IJuI 

’ *• * 
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^IjgJI uljjiilOlll 


^ O'*'***^ ^.il ..iVn j,d^) 

tJub .ujL^I 5! qyl3^ (Ji U««Q‘* vlt|Jl 9 >yi ^1 !^3 (6>^5 ji^j^I oIjlp'^I 

y^ 4^0 —^ to 1^1 ^UalU (ill^l ^•Xe- (3 5 ^ 

JjJui^l ^^'i^Lljcil'IJUb Jl^I f^po djl ( 4 ^|jtf| iJJd ^d) "‘^ 

Ljii.ti « 4 <*<i <«n» oIjlp'^i (jl ^ tA»,tj>uo jijjV 0^ (jLif'^i )j* "* 

. 40 u 0 ud Xso ^ ^IJlJI (3 

^ jjL-i jijSL 4 JL^ iiJ t>® ^1 

UbJLIf .j^l 3I Jdl OLifjJJ « 4 U[^» 4 xJiu! ^Isj ^jJs jx- dUJu 

3<^jI>aJLJI oIj-^ fjjO 6 j^ ^1 t^^—ioyiiJ) 3^ ^ t(J3AJI Q-mS^ 

1^—«i.fi.> 45 jXbLtl Sj^l jl ^ U 5 ^ ' tiUS 3I dAtj!ai\ 0Obj^^l «JxM» 


4 **i <ii 3 j 3 j^ (Jl 41 ^ 1 ?' dJLjb ^ ~ "'* C<ul 5 ^ 

Jl Ja^ Ia> Uib «(Jj(pJI» o| ^3 3 ! 4Jac. 3 ! (^1 (3 iiliaio 

JrfMLuiJ ^ mO) (J0I3AJI jyu J 3 j^I (3 USIS^S (3Juo 

.gS^llI jjjX J^dxJ) 2^-13 <U>IJLP-^I JjO qUM 

^Jx 03 J*^^ i 3 ^■*i 3^ ^UalJ (^* <«*ll J^lx^l SjJLfiJI (j| 

^Jx Jst—a0jl3 JaaII J ^Ij—jjiu—uJ :JjojJI ^Jie■ Sj>^td CjVT ^-JLo 
4 .i a ; 3 jja JjtOJ 3I 4 _dlJaJI (jIJlAS 3! ^.^l—sJI (JJI 


6^3 U>»IS jl \jj] ^ 3 ^ iajJ« ^JLj?tZ«ijo 

j\P ftliji ■ itStI « 4k4UHii_4«J I» ols^l 5 sJI 4JLaa 4^^jqj!Xa L^l^ 

•^LuuJI (j-'o 4 a 1 Lo 


cLoJlLp (3^-3 ^■i^i.falJI (jA50 cdJVI ^ L^L^ 

Lo (^1 C>1.^lAgJI ^^istA ^l—lu (3^ ci3l>^ c^c^jLJLJI olj— 

(JS-Aj^ OU^ - iiLuoso (iilll) 

^bJLc 3 5I6IJL * Ll 3^ «b,..c4_4AJI» - dj <33^3^ 

bJ^pciil o1q<vq^ Ax^a )j ^Lo^l gQRx) jr^xl^l 3^^_^ 

« * *> djL^ o JI 4 jIS Jlp^ 3 3^ <^j9U4.w,)I 

** •• ** 
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...iljlt - QjliJI djgjQjuu! 


^ ^IcS ^\SJ\ ^ ^ 31.1^1 

(jU J^ls jS] ga Jx-Uij ^ ^1 ^^ 15 :j) 

j5kJl3 cUJI ul .>^1 jlJJI JjJLjdl Jibs. jjS^I Ijub ^ 

La 3A (jl^^AiwU SjijRlL) 4ii4 ,J | 4 jIs^ ja )life JU ^>a1«4>I 

tAi*J ^>Loco JS” QM difi*- 6»Lta&|3 4 _^b. vJj*iJl J3 I 

J1 JJaloij (^itl i^lptll (3Lw«Ji JoaIJU J^PtLl Jtliill 

.d^Loe^ Ji»i 3 Cj^Si 4 *a^| 5A Jf^Uiil lJub .djl^l 
Uul ^ ^>3 j| ajfjpj ^ Jt«j ul ^>su (^1 o-iisJi 

.4jIa^ ^JLu^La^ 4,a9Lu 44JI 4juoJbSll 

4 j| - >.'S(| «^_i^» Uop-I - ^LuJl3 ^;;ju iaj^ jl_^ ^I 

»!>«» jr^^l IIa ^ JxilatlU ^jLo J^_io jr^ Jl^ 

3 I ‘>*^^1 u^ *-^J “Lr^ u?^l J1 LapJw jLocVI (Vsu IjAi-l lit 
jSjiib LI oL 5 v£JLa , 4^1 3I 

ioli. ^ 3 > 4^133 ^iLJI Oitw) cjub ^ i 4 j:»> .M 

v^Uaj dUlt^ .(^) ^;>jISUJ J^ISJI i5J5lalJI ^jLil ^i IJl_jI JJ fjA 4i>l3j ^ 
^Laj 4JllLl ij^ .4jUti«iitl ( 33 ^—mm ixoJb <j 3 ^iaJ| oJub 

(5ib Ljljix«£)l ijl—so gijJI ^3 tUstAj Jptil J] 

J> dwbji - Jl^ \) oJLAail - 4^1 OljLij «4JL>» jI US' c4a.oU 

,^1 55AII JJ ^>S 4^ JaSUj Ijub QJO <JUaAJI jSU 

4 iJ 5 jlS OtsiUi» ^ - «oL^!» .^Lua 5;^ LqJa: ftll} jlsC 

Sjj>- 3JI gx> ^3^ jU a 7 . .il) SjjJjs- JL)^ ,.t.j ilsj «JaotUI UiJqSo J 

jl L«S3J3 - JaU«3 33*1 Js- jSjii) j] . 4 _o 5 UJI 

iSS^\ 5:)b| ul S^A JS” <3 44 4;»<.II dpe^l UjLaJU 

.1^ dJaji^tLl ^^lallLl qjo ^jIj^I 

( JaIpo 3I) J3U0 UiS jri-^t J-SlAj it 

3I J3^| ul ><bUa2lt3 4^1 ^ 35 ^SaJ J^iscLtb (iU-uJI 
J-Ui it .4J"ill 4^ ^l^l M jU UJi > 1 , ul uS:^ 4 xUJLI 

•s 



Q^ljgJI uIjniiQill 

JJuo C)ljruiiLQ3» 1^1 ijs- l^l5)po5 Olj5 

j| .^^1 (^l^l Oljru-Mh^l oJub 

5^3 ~ <^JuaJI l>i.A \Si^ (5^ ftl^SlI ^L-f' ^1__ 

Sj^l^l ^jLLLIj 03^ <5*^^ c^bJbwS^ 4 iaLo 1 «l^Sll 

^Jb (4j(d^^Iua J^3 ^^^3^ L)^ CiljilAi) 4il_4uZi»l <4 x1^ 

) oLpJ) 

^5Ji^) 4i2jji» tjs- ^tSJl 

Jj^li^ ^i^lXI iJI ^ c3Jt^l 0^9 (^b ^1 4j— uijJb ((3^1 

(^yb CajIS^ ^ U 5 4 x^bu jX' t_o hpo ^1 5Jb3 <olJL-P’^l 

•* ** 

JJuO SjijJLi> ^1 ^ (JL-M y JS ijAJ^ .oU 3^ 

••4 ^ 44 

JiLff ^3^1 111. 6y oli ^ L)^3 1 ^ ill 

j^ dip- iJMcIj Jl3i,iM«< IJu^ 111 dxv.xSj J ^-9 i3^l —Jl 

^Jlua^ ^*^ 3' ^ -tulj ^1^1 ^ bJu^3 IS) •^^9'3J3J»^^I 0*^3 

^1 lJub (jol^^l3 OIXsaII (3^09(11 dUS^ (j^jliU ^1—i^alo 

j\£- jaI ^Jb Jjb 
** ** 

[j^ ^Ij3 ^ pl^^Aluil ^1 4i>li^ illUjb ^ 4JU_Mf^l 

cljj> ^^JLa )3 &Ul4uJ) 5 Jjot^xtl^ Ja .4ji£lII dju^3>^l 4 xJLII gjuoj^ 

^^jast)\ OLJUa]I 4ajlju <JiS 03^ to ^^3!^ jSt ^IsJI (jjo ^3 Loca 

5Jb <<tSL^U^ hj^ja ^Ji-flJ3 (3^>^ 3^ to jJlEj .^^^Iao OIS 03^3 L_sa 

31 y (3^3 ijA j^l 3(b to ^1 <po 3^3 ‘^i^i *•** 13 *^^ ^ 

6j < o tl 4xji^Jl3 «< llll 3 (Jjol^dLl }3 1^ .j< Q < dtb to 

.^1 cPlSliJ 

44 

f^a JL-mJ Ji US' toU J^ (jlJI 4l? .«Sl) (>0 JU^a idbjb JuStdb 

«* 

Richard jUjl^ :>jI_iSjjj (3^^^) .^Uail I_ a 3) 03^19 (jt —j 

«* •• 

4^U ^>s£A 13I tbjj ^J*tJ (^3JI <^bj^) ti» dij^^ 3l5ld Feynman 
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...oJill-LPLiJI oj^i 


^ 4 5; A , o j 5 jUJI 3jti ^ 4j] ))] \.ms /^^^(« 4 SlkJI 

^^LILI ^ lil55 J9j jiaj <4JUJ) oJub - 3 ^)jJl 

^Utfl ^ 1^1 <. ^ ..4^1 q£. jrvS^I J^ jf *xU? „.; \^] 

Ojj^IS 03 ^ 09 .L^l ,dUJJ UlsLAj JiU- l^j UJl^^s <^1 

4»5iy) J^U^I 6 Ju^ ^|Sj| ^ I5U J 3 C. J 33 Ji. 0^1 

L 4 i^ ^>^3 UU^i l:^ U 3 jsl 3 ! ^ 13 ^ JSLjSo ^)3 

Ja 2 -^ ^I oLUjJI gfo )33 xoj l:*^ ^ jxo^ 

4)bli> ^ lk ^3 ^1 J51SJI Ujloj til ‘cUUL )3 .431^)13 
JoajS UL-I yUuj jl5 li |3 - 31 ^ Loi^ oLUaJI 

J^Ail 3 (3L-uJ) ( 5 3 Z —ttuo jlic 4^341 i^S^JJI 4S]^I ^ 3 ^ 

qUSlII 3 ! ^Ltalll Jxfi' 3 A I , jij jT iJ^ Vju 

JsUl la jl ilais-iUI UjLP -3 .U ^l*J) ^JUI 

j^l Ip- 3^3 qijl 349 .4jtuJaJI (3 5 ^ 31 ^ 34 ,) 


« 4 jbpJI J)jo 4 ^tikjX' 

JS ^ ^t^!ill nU-U t>o ajJjill l^f3J (^1 is_«*^jJI 4lSL_Ail jt ,>lil3 
^l 9 IU3 « 4 jiL OU^ l«i*:>3J djLlf^b jaAd J3iaj ^s-^JlSU 4jl ^ \Xa> 
dUi ,33l4M/i ld3P-3o jlS" 3J US' ,^1 t^jlSJl ti 3<.4M.rJI Ijua ^yi, ds^ji 
Ud5lo 03 ^ jl jl ^ ^iLw|^ .dJL^ ^390 ^ 3 jj) 

.J^l jj- 4 *il)l ,_^Ia Ijr^l ^ Ijl*?. 

J3ldl - jtoIoJI CJ 3 JI ^3 gjL-i 3 A US - J^pJ) ^i jSii <JIU! J-w—«< 


cPyH Jj 4 ^I 0 \S^ J! 6 jLJ&^I JiU. ^ISJ) j^ 

iJr^l JpUStt dl^ Ij3^ Sean Carroll J3jiS' 03—^13«Jt 1^3)3^ 
<d 3 u U^S Sr*P>* SjviUo J afl" < u J3 L 5 j— uuo SiJLpsil ^bi ^jup- (j 

. 53 ^ iiptS iiIjiJ) 4PUJ9-1 Js^ ^) J\ ^ ^ 

j^ ^ i>®5 ‘JoUStl diA jv*ij 4 JIj3 ^Uxs jjft 5 jl5ao OLJjJ j! ^yh ^ 

031SUU JSUSJI UjI 
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J3j( 5 3AflT,All (jiSli <kjj_3u LuSJ 

^^LdXI ol^j All dUj (ji (djb^ ^ ^3 _JLpuJI ^ 

(^JJI CiS^)! J 3 I 003 .^UIpJI ^Jl- 9 o t.^^ 

Ljt dJjJLj ^ 4JLiatl OlS O^Ulfl ^ <1?^ ^ tj(^ ^JL-^ 

jl JL»b 15 1 ^\ -fl* JoU^li JSLjUI i 53 i_ 4 uJLI ijlf «.^ A> 

ClUT ^1 L—Sp’ U5 ld| *<^ 3^1 o~^ t53* ii«a 


I^IJuJI ^ liLwJL)^ ljbL 4 JL 03 4 j 0 i^XI ^IaI ct|3^^ 03^'^ Lii>>^ « 4 jjr\ <» fl t 
5 Jl 2 xJLI JsU^I jJI it (jajl3«ail U3 c^b^po (^JJI La 

(JSL-mI) 41 fll<i 3 4^3^03 4 , 4 ^U - 4 ^Ju jlS^t ^J 5 L_itf ^Ji^ LbJiM 4 igUlil 3 


i^^ 'Ji^ ■ 

31 2^j0ti\ d__iUaJI v^l «i>g» 3I - ^Iiaa (_ya_4uJ La Jl-jJlpo j| 

oJub »-L>lli (^1 Llptl^ ^ CiLbji^l {Js- j93Xji^l 

La jJl^ L^aa (^^LLI iJ3i>l) ^ !Slju <4^3)3^ i33J l^2^i • 4 A(^a jl^Sl) 

IS} .JSLJuJI juJij SI l^t J30(ijLl _^1 Jl^l <3 JLM 

4 ji^ljLI O^i&IaiJI ij| cti^ (jt fl*> Caj 5 

Vi €(^^0^3)1 J 5 JI J^).^ l^l^i l^lpol3 1415^^3 La^ L;x>u^ 4 jl 
4 ^Sl 3 jl LuSL^ .I^IS JL0O ^.^LLI CiSlf-LaiJI j^ dLlS j^a i^l ^^pcL««I 
JsLf^l *iLi 3 (Jl J3J03JI Iji_j 1 j 5 ^ Si j^3 <^^LL) CjSIcUiJI g —**3 j__A 

.^^^^.513X13 (jjul3ill ^jLc- ijjjLt) jIj 3 iII jujipu 


fWI l^3J3*JI (3 ^l_^l3 SjlS^I oSjb JS j|9 cjapcll ,j—«* pJ 

3 P*S ( 3 ^^ " _«^l j^ {J^ ol^ >1 {J^ ~ ebc’^Vl <tLaIfr g-_ 9 Jj 

6 j3 ^I dJub3 <lib3JLopc2j jl ^a^Sl— J\ ^ —u«3 (3 h)3^ 

J^ulj^l (3t^Ao(3 (3 OL)33g.<aJI ^^APcli .^Id^xJI (JijJli (j 03 A^I ^JlOj ^ 

4j5juoLlJJJI (Jl—& JdJipcII >5tU) SjjapJ3 cjq tf^^ajJ 4pbuuil3 V < 44 !) jo 
JuJj^l i_Q 03 JI Jjb <4 JL^IjllLI oLjAsjl3 ^3jJLIl3 3b^l {J^ dla^Sll3 
^ 3 ^jbl»l (Jl oJUu— mJLI 4.i^JuLll J 3 J 10 JI j^ (jjt^L) t^* A (Jil (Lp' 3 j J— 

tOLuLptU (jSlI 
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ol .U^s 6^ JLII J400 o-J JS:S 4^) J 51 SJ) jl 

OUax: ^ ^ts . 4 J| 5A JSJI jL5!j| 

t-»liJlSj| ^ dj^\ LaUs Ja . JSJI dUi -ULoalo 0315 ^ US’ 

jS]2L^\ 

Darwin Humboldt CcJ^^^a a**^! >U ir, 

oUSl^b J; 57" .. 4 )3 Ja^ ^ ;. u ^^JduJI g_i;J - Fabre 

jL«JI IJa ^> a^u^l aU-ifr ^ ?L.Aajlo Ujlaj a^l 

V^’ 

‘^'^1 ol v^l 6 - O^So oS 

.5—*.1^1 (J^b Ul^ 03^ j| ^ yjj Lp-3J3JI^| ^ Sjbft ^ 

o->l 5I OljLjt>f) aSL_Ji JS> .^ISUI v^StiJI ^533 431 

^ 3 :ai ^ OI^IJI c^ts ly L as^ >^113 ^3_3.3^, ^ 

0-13 ^3J| 1 ^ ot ^ co 5 ly) .a.3iui ^1 a« 33 iti dUb jj, ^ 

253* ‘/http://natureinstitute.org/nontarget ,t .t 

llaiW)3 a_j^| ^Lu-l 01 x^tilb (.The Nature Institute a ,..Ut | 

# **• 

OljLI* ^ U^ ^1 ^ 1^03 - ^^1 ^ U3i 5 j3 ^| 

aubw *l *3 UAifii ;^3 .a^jo^sji i^3j3ji^) ^ ibsisui aLju 013:^3 jjt 

.O^lS' a^t OL 51 SJ! 

,^1 t> 3 lSj| ajijj Jl LijiU| 015 IJla 0^ ^jjJi 

Ul 3 0^^ JUJI ^ 4 Jt^^ ^ 

0^ f I jA ol 0- 4» lla^3 ,^1 ^1 _ tk. ,.. 3 Ujl^b 

.45:*^ 5 * J^Llil jDl> 5 iII Jj5l 5 dj >3 (^3^3^ 

0- - lib ‘^3-3 J-Jji ^315 I3,| 

0 * dj^l 4 iaj 3 J 3 - Ija 5 do -3 ol l-iiSU - 23^1 J| a^^i 

01^1 Id^j J^3iJ| 4^3!! a^3l3^| liiiJ cols' iy3 - ^31^3J| 

>AlkJl 3 Ui^ u *Up^b oasp ol v^ liU «oy <Ju> 3 il 

? 4 JT J jJai 3 loL aAbsu 
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(WljgJI UljIMlQill 


4^j^l (—^ 5 ) 5^1 ijA jSlI (39%vitl Jl j h i)lj 3 

Ji (>ft IXl»j .iffdiJI 4^l^l J 5 -JL) JJ 4j>1^ ^ 5 ! 

\1j^ ^ - Ub olis^ LJj t^l^l d]k o—^ ^ 

* .jdIpJI ^ C>L>Li.tlj 
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gljjlll uMjuli) (jofij 

q^ljgji 

HigJUUliul 
EVA JABLONKA 


The Charms and Perils of Geneti£‘Astrology 
^1 OiLw (^1 Jhli) oj 
^^3 (5J3—(<LoIp du h>n^ 


jSy CJlJ <(3ij-AxJl3 (5 ,^L.pJI j^I h\jj 
^bj 4 j| 3 _^| J| jlS’j .CjLjiWI 


Js^ Ecology Lo-^l^Soyij «Olui?JI 

Ja 3U ^gJJI 

L^l ^^1^1 4 ,^j^ 5 0<—**i5oiil JiSj .OUapcU 


4 j i , < »jjd) ij^JalJI t . •K (j 

The Selfish Jli^l ob5 Jto 4 jj;ui>UjjJI 
OsysJI 4, „ io^ j| 0jL_i3^ Gene 





-(4^ s—^ u Ji _ 

^ 55*11 tja.. Aff Jl J —.411 ml 
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cuj|j9Jt uljixuitlli 


Lindee Nelkin Jac*-^ U5 - i^al ( 15351 )) jiiApJI 15 ! 6 Xu (*^3 

((^ 351)1 jflAix)) 6 ^ jUisill Jilaal <g 1 Jj- ^ 533 ^) 0 "^) J 5 ^ Ji ■ 

jj.a? ^tUj) J| lilA <4(1 «h 1 < o ‘^ 3 >)) O** ^ ^ 

jiaissj b5» James Watson 05 - 40)3 ‘J)iX) J-w—«» (1989 ^l»J) li 

(3 [ 032 SI 40 ] bjryOA jl J| 0 ^) ^—laj lljl 9} •^ 3 *?sl)) [ 03 *^] )-Jj*l3 jl 

.Genetic Horoscopes 40 ) 33 )) ^ d^j^3 (^^^«)ijIi*‘>- 

( 15331 )) (jAAJ^) GenePlanet Oo^ cd~?" 4Sjw oj 

jc>)ivil-aij ^ 4Idyw JbjJ L J5 Li>>3*3» u 93-4» <iUlj villi Jil^ O-a A»J 3 

viJlj)jJkS3 iil^) 5 A U (VlUfr 4_J3iyi jrob 5 A Lo (l_ 4 J (jOjJaA C.t . >1 

OU*xx)l ( qA*:^ I» :(^ll)l jtaaA)) ^^laJ 3 ^ .«viisiL-*«l ^ 0-03 (4jo 1^1 
jy?-jLl)l ^ ^ 5 Ju U) J)3-4» Jv5w «!viUiij J| (Vib a^olaJ) 

aAJtJa^) vJlJS^l lij <333 JQ^j—*** ^vJl <*^b 4j3ii^) j 5 l ^tJl 4a—ujJb 

.^^^<!vil)lLji>- (3 4)5 3 ^)^ (5 jib«T ^ t>» ?4 j^jJ) 

v.;.(«—o 0*3 .(5<a* U5 oUn.: 44,ill3 Ja.tl)) ljrd5 v.^ 9 volJJ) 4Jyw oi 

(jjo iljj .ifJLo)) I—lol o*^)^ 3 d b—^3 (5^1—^) 03 ^) (5 i ^p- 

BjvS Jjt> .^jiJ\ (Jl 4 JL 4 OJ 53 &l£'3 ^3^'^^ vib|9 (4 - aoJl^) 40)303 4 Q H I l ol l 4 As llo 

(JLfi- (Ja4i*33 ({(jol* 0 O 3 —t) 333 i 399 j-o ^) 3 l« g—b* JjIaa vil)i 3 ( 0 * 33 )) 0-01 

cJjii\ 4x9ua)I jJal*l) U - 44(3 03*30 J53 .vilj joliJ) (.^lo?*)) viLodlb 

** ♦• 

(jil) .( 53 *^) 43uI^) ftl^Sl) JoJLst ))3 (5yfclJa))3 4*a^) viLjb) 3 o (^ U (I 4 ) 4jo^ 
4.ajjJ9.> (J«ma ))3 (4^3^) vii—jl^ (Jl 003 %)) iib5.^ (4j^l3 j^—SI 3 4o 5* vJlo—i )3 

C>li^) (3 4)5 ja»^)» :4 ..Lq 7,444 U Oi)Ui*i)) CJ-lSb) JLflS .joiiD «(U» 3|3 455 JS] 
Ojo*— o bl*) )o| ?vib iol*)) oil**)) (3 -KjOiJtj ( 5 jJ) 3 <k Ijo ( 35 J 3 «!vi)j ho\^\ 
(33$^ ‘4^343 1^ ^^) (3 vj)—^bisu (^l^ll) ^)3l)) (5^ ‘^b-^ 

cloned 1 i^lSjUalo 

^ dj^iA^ 41 a (^jJt t-^wklLI 4iL>lia.A 4^j^ •a4juUibL.^I 

«)jUb» (jL (^1 ( 3 aS (lilj 4iol^) ob^) (3 P( 3 ^ ^ !il (Vil)j5 j-5b 

?(Cbl 3ifc ^JJI) 
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iuljgJf u \l< iiip (_poj 

J3SJ d)La> 61 ^3^3JI J5_iJL} ljul jl o_do 
jbl^l dU^ 5^ ^^33J| gOAi^l oljLio-l Js. apijjJI 

^ 3^3 ki^ (^1 J - monogenic diseases «Liitl 4_jiLp-l» 

** *• 

JJI dl 6] dD-l^ 6 :j^ OiUl ^50-3 yU Ui3P-3 3! 

oIjIjS SUol Jl jl 65^5 03^ jl 6^ OjiJ) ^jj *3^^^ 

^3^3 4 iAj U»y» JAId Jl J3k^ ^ Ji^) 

-^5^' jH Ltt-d jSLi 3A - Tay - Sachs db jo^ .(03^1 

Oljl^l js-L^ cdApJI 4 il 3 <6usJt ^ilol jo^l )jua> Jlio ^ - jUSL-iSl) 

jbl^l oia» 61* <dji ^3 .J^l3,^l ol^Sb 5 j 3-UI jrjS33 j 

6- aUl 2 6^ J5l l^l :\jj^ l^is, .t | LllLI 

6 >» 4*a^) aui J 635 *_-mIII 3 JUdJI U .lJ)j3 [pflJLt jl tJ3>jttl 

j- J^h 43 J_A viUaS'3 -t-JUi 3! oi>ll J3^ jls .«aj)j3J|» OU>o^l 

Jliill J^ialJ! jblj-^1 j| .oi^3 0fle,_iJ| l^ 3^ ^53^13 OLi^l 

j- aja*ib J_sb ,^)3 <1*1^^ 0^1 4*9^1 olA^l Jl 4_9U>| .Sju-osil 

-kri ^3Zi 4^1 OL03PVAJI Ois^ 4*3 U tyb «Oll^l 

*• 

j^ ObL^yi ^3_jl33 ^54^ ^5^ j^lil^!4^ iLeuo Ol>L-a, ^ JLJ 
Gene - OU^I vU^ d_J ^ aSji,) 4Ahp« 4^ OLo3st9 ol^^A .^5>LJ 
<l4d«j| J 14)^3 deCODEme 43^ ^^3 <^3 ticHealth 

4i^) J3_e^ (23andMe 4jT ,3^ ^33 

:4A*Ec 5I |44>3 SjJoJ gdlidt CJI53 .«4J ^333iJ| 4-W J 4 j32SUI» 

(oj>}|) L^3S'3l*JI ^loi j| deCODEme Uji, r. n s 
j- Jsl jl5 j)449 4*-—«*j i34il .exfoliation glaucoma 

** •• 

(^Uj| JUii^l j| cjts 23andMe SSj^:, jl V| .asU) J 91 4. , U ,.. ^r t,| 

macular J3_^| i_«*ilb Ul > ua*^ 3.6 -j ^1 

deCODEme 4S^ CijJS jJob < j—uJI J ^4fliJb JaJjil degeneration 
j| 23andMe 4_^ C^IS quc- J .Ja_«,3i4) 63:^ asLL) J 20 _> 4j (^^Lo| 

•djLLI 62 4<>4*Jj 
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q^ljgJ) uljl iUOUl 


^ AlaJieimer’s yt oi>K <deCODEme Lis^ 

ol GeneticHealth CJls OtP' «Ja— 4 - 31 II ;>o 4_Slil <i 74 

^I>J1 ijLo^l >3- C)-^ 4mJ SiU j -) Ja-pj3 


3 I 4 . 0 ojjt 3 I ^ ol® tdcCODEinc \ 0^3 

6 ij—iuiJ Ja—ttJjlJLI ^>0 5^3 <4jUI 54.8 fiflJI O3—tl 

Jop^ 6123andMe 2Sji,cJ\s .dUi oa*AiJI .3ltl 

.43UI 17.5 i—Uj ia—3iLI 6- 84^ 45 ^ 

SSjiJ Jenkins J>-} 6^ aI^ >T U^ 6^ 

615 t-diJ' ‘jl 4 GeneticHealth 

jaAfl*ia» 6t^ 


fjs) dUJJ Sjrd5 oLrtl dliA 63 ^ • 1 '^ 6 ^ 6^5 

^ ( 3flhA >U ol5jdJ) JJ 6" 4iIiP*.tl OUUl .Afr)35 ijlill Jx*- 

.1^15 Jk^ ^3 djioU Jl ^liiJU OL^I Jajj oUljvdl oS 

Ols5»lic-i»H 6 l 3 A ^^^1 obl>dill 3 

JLPI5S OL_Jl2L» J-JL -3 6h OlsbllP^iitl «il>!>ll 6H ^W 


** 

615131 U-i i>uil5JI ols^b^itl^ ^ybllaJI (33jiJ! pIjj yL—«J i) 1 
t“/iU ,B 2 JJ^I dbjJ 6^^ 1315 «X jb>AiJ 65^ ci5—«*S <A 1 JJ^I <ibjJ 
(JU- ISjS oJkPw—«*» Ot?" <3 6^ ‘Y Oljt —^1 jJ5iaJ 4 — 

^>9 jaaj OC^JI 6^ .^S>a>UaJt JaAJI 

Iptali^ ils^jl ‘6^ .(iobjJlj Jli_aj) ^UaiJ):Jlill J-u_--ii 4t*JI JJ 
dlJLuo 3! ^3 (3 5 j ^33 OUxpJI jl o ^>^3 ^=d»aj 


|4 «c3l2ji^ <1 dSjj (3 «iJl5JLI ij*t " •’^ l*PtA ^33^^ dJa—uil3> 

**• *•* •** #• *• 

3t JjiaJL) 5i5»'5A j^3 jjp 5*Aj.Ai^ 55*12* L j .. . « 5 ill5 .{2 

,Ijlj^ ^ 5lkJI ht-^\3 Ci, 5*jJI i>5jJ 6^ U5 .o56w» jjt 5*! 5A «^l»^ 6^ 

ijOApJI J_uJLuO (5* 3^ ^ *rt9 (kiU j5 k_Ajl5 131 

«• 

.J*£i4JLlj 5*iiU 
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uilljuuLx) (jasLi 

IM Sale Oe-b *0. ^ Jo-lj Jj 4 6ju,J ^l_«3| 1^ 

!lae-l3 LjOlb 15^ ^ 5^ ^ 

,^j*i^i 3>)i ajij^ji citisb^sii iiijioo' jjk3 t^^sa ,iiUj5 ^1 oiy 1 % 

56 ^ -jjjlSj Sa^jk)! £l5it aae ^Sj ^ U3 SiAW Jfe j 

,i^ ilt„I oAa. 5^ii)| 3! tdjjJlj 3] til,, ^ Je 

oaidi OliSUJI lie oUieJ l_. ^ it,! Ijj Ujci .i^| 

.OUjaJIj ol^i 


M 4 * • » 

jSL^tJ) Oi^l OL^I Jf^lflili ^ Jjjss;j| Lui^ 

U^bs 6i>_ai4 oUi> ^ ^ v^^JLpJI 61^ ^ 451^^1 ^ 

oUjpji oiSo-^uj VihiT ii 4^4/10) .a^ ois4_i ^ «oLi^i 
4ilj5J! qu as^l ^ ^t a^i ^ ^1 ^,^1 

i ^ 1^1 4i^| ^ 4p^|3 4 j^ .4j^UiJ| r.Kjr ...^Ij 

15 ^ oOpo ^ ^ J 3 a:s, ^^u .OitlpJI ^ 

knockout 4^Ui| 4 j>JI Ijjot jl ^ ^^03 .^5^UaJ| .41 

JSL-Lj 5 ajlp« ^ (U 5 L j £«3 3! vJoeo ol>-^l) mutations 


.^SJ^\ia}\ h^\ Js, ^13 ^b l^ Ms < Jl£i 3 l 

.Evolution in Four Dimensions 4-jtjjSll csUuSlI ^ jjJaiJI ^bS ^i 

Cu^l a,„|j^ Marion Lamb j^jjL bl J3bj 

j O^lSfl ^;a», 4 j:»3j (51)1 J3aj|3 

APOE (j^l /®>APOE (jjpJl 3A cl^ aip (5i ^3 locus Jljj ^3^0 
(i A£iL_u*j (apoE jtaip-l 3! .apoprotein E E 0tO33J3jSf|) I 
3 JJS 1 I 3 2 JJ^I ,a»3L^ oM 45 ^ g_^ 3 , |j ^3 .^jj, ^ 

4^1 JpUSK .,^ll)| obj^JI 0^3^ g^3 (3 Old3>j ^j},\s A J^y\s 
. 3 / 4 . 3/3 . 3/2 ^ (l^-^ Ja^ j^) ^3^ ^| 4_Jib)| genotype 
Jl^l 03 Sb 3/3 h^\ 33i ^ 4^^, 
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ojuljgJI uljjUAiaiJI 


JUjff-l ^Jj 3/2 JsaJI 33^3 iJ3^ J>j>k 

jb jiJ\ f-ftXjM JUi^l 4/3 3ji .Aa—illl 

Jil»[ 

CJI5 Ui .f JJI J3JL-«*J3^I Jij «ApL«ij ^*>APOE ^ 

j^So 4 JJ!J1 i5ii> OL_-b^l 

4 JJ^I jl bj-bLJ—-*l ji® .Uiiyi Ja-«3lll J3i^3^l ^Ss i^ ^ 

OjH 2-«^* ^1 Ip-bUi-«/l 3^ J3i--^3^' *** * * <il 

^Ujjt3 2 (J-J^l i3?-3 6l? l5_-»l 4 J-J^)3 J3i^-«‘i^3^* 

0 ^ i J 3 >_-J 3 ^l 

*• •• ** 

4k-/3S;o >Ipu» V^>JI 3/3 ^1 h^\3 J3J^s^\ ^3^3 

.dii J1 a3U>l3 .(J3ji-^3^' v>» VF«i^> ^53^* j^alpuS^I Ji^) 

JUi (Jlj3 gS3« 100 

0 l .Uul UjjSb (i^byi 3 JlAiJ) ^IkJl Jlo) 4^1 ^ 3>0 ol U 5 «y»>Ll 

j U5 - aJWI Oifi. i 4^1 ^3>Jb qH OLibUJl 

!.;?•» Jj (Lsm CiluijJI jIjT Ja-u^Lo iLoPt/i £aj?- Ja^ ^ C?^ ‘ 

i^^uxAJI S^s JoIaaj liUS ^3^ 


Sjvala 3 q^ ^JL_C■ Sjiaj (j^ 'j3«=-^ .OJ—iP-3JI ilSL-^l c., cjjb 
(*15JJ) J^) ^ ^ ^3^* . J3-laJl J-ifl 

o\$^[ J:sl*5 M Jb3 J-^ ^53^ 

;5 80 (4yb5)l OLi^ill Ji i Cy^^j^) **—^33^ 

M 

0)Jw3JS3iJ) 4 j^^) JlSLJi!»H ObJuu y> bq*3 j3j^ S\ut3 ,45ai 
l 93 yw (SNPs Ol:>JuRiJb \j\^\ L-ftJl jLJia) single - nucleotide 

^^| ^3^\ OOAPJI o-^ OiA^^ 0^. »a ^l yL^l (>3 ^ ‘^3 

JxqpJll ioUJI J3t i5'J^ Ja < J3klb 4kJy» 1^1 \jysr3 


Jl3j3i> Jkj^lxil^Ai) uJaJU ^J3'^ ^ 


4ajQ ^L^mBLuO 


aj^) 4 jb^I J_p New England Journal of Medicine vi 3 l 

ol—bJJ* ^>3^ 4 /^U3laJ' ^b^ c*i^ ‘^b^*! oL^b'i^ 
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QiJljgJt ^\pm uMijuio LPAJ 


^> 0 ^ 0—»(SNPs ObJjo)!) JlSL-i^l ^jl* 3 jl ObU^I joLiti-aij 
ij (SNPs OliJju) Jl^—iJL*3 jt 0^1 ^ 3)53 frequency ia>J 
Jf. tipq (Jl 5 laJl 3 jLiaJ! «JIUI Jt«—»- Jl*) iillpw 

.(^LoJI J3J9 5! j<i^) 4ijiaJI ^ 

ObOdu) c^lstJI (^J3ij| ^ 43 ! q^3 

gljfl* « ) V b3 .<U^I ^J33 j-o JaSi ^Ul 3 (SNPs 

ijLJu 0)193 3PU J1 ax^U ^La jl J1 jjuU Cil^daill ols .asUI i a55klDI 6lA 
Cjlft>oj?ai ^ J5k)l g^5-JL2j| o- asui 80 ^ (SNPs 0|JJI*3) JlSLol 

type 2 diabetes 2 ^ a^^Ltua axs*^ U5 .ajjdJ) 

- David Ooldstem i^UOujJ^a Ju^d jjalpu^ oLAia)l a jdJlsJI^ 

,3 Center for Human Genome Variation ol—«d>)l jjjlo 

aawL^ j for Genome Sciences and Policy C)L_4i»l^3 ^5!^ 

OOaij ail ai^jjJ Ijr^^ University 


f * 
•* 


i\j U I 


4__po 




J1 asij^jl J1 Sjuyu :4^33 

6-® ^ 4^1aU (>0^ jLjfc t\jJ 

ftjXI ciiUJiS^ >^l lij JuolSUl 

{J^ O"—* (j**- * 15 ) AaLepm jI 

IpmuJ (4Juaa 4x 1^ 4jmjLLI ljLLu^I LoJlIp ^J3 4j^S^I OIj^^I 

(^y-Jl (dUiS jl5 lij .^aJI jL^uuO 1 jub 5 

66 j Q .I.U OLUi^l Cp44u^3 <4juqJ^I OI^ ^ OljLu&X 41at5Jl 4dij|j^l 

JaAS 4_^IS5 4 JLi3w 3^ oljl—uuo ^ )-fJ3 

(Jjo Laj\ j^-^T Jj <(535iJI joapJI J_uJLu 

OblpciMf^ O3S0 JLB Uuo Jjls epigentic 133^ ^ 3 ^ 

(jSj IJj^ *" ^ 3 j ^jJlUI 

SjnOal^I (^jdJI) Obl y * ^ 4 1 ^1 ^3^ Calais ^J| 4 j>1^ l^ L ia 

.dJLkJI JjlQj 

*** ^ f 
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,0 * 

Epigenetic Inheritance j 1I)5 4_J3diJl c 3 j-ju 

ibjiblls JdL^l J—^13 <J^ Plasticity 

jj3lS3l 3i oLLoii i3 Ja *3 ^-iW* liUifrl 

J5LJi) iUfjli- ja\^ l^jJ 03S0 JiS LSIj 3 aijUait) oUSlSJIi 
j^Sj aS aiilkLlI ^l3iJl9 o^>3 ^^\ h^\ bUipl (morph 

035:3 ol 65^ J^Ahp« j3U* 635^5 ‘U^ o^ a_aiP« 

^Laii) j£jy»3 i 5 jSL-JI o»>* « 4 a 1 Ii^I jbly^Jb ijLs^l i>6 

1 ...... dJS 0350 <ljl^t .IIa d)3Jj>- u* 4 .Mi U3i ^13)1 ^> ^>uJ3 .3x<ao<-_iJI 

jjo vl)J^ (J| L_il^t3 «g|^3lJ) 3I 3—l3Alajl (3 aillwA ojL-m (J| jbj, »jJt 

.(vjL—*« 5i)l 3I) uu- uJ\ JbJiPO LuSU bl U lJli3 (1253 03 4_jl jbi-iil 

aiJiUI obUi«»5>ll oi«j JLJ33 (i a^juil OU'^I Jb> ^ ,i uIoj o5 UiSJ 
45 Ij 3 (JI bl^l jt l^i^-C3 (33® OU^I >“ ,■• U 

.4.*iii<i>' (33® 

JJ iaki) 3I oylpil 0153>JI (JiJ UJOii 4^1 ^339 4JI33JI oOpo 
^ aap-^l JU-Sll (J1 - 3AiJ) i:U>3^ t>c ipoUJl OUto-iil) 3 ^ - 3^> OL^ 
epigenetic «io^l ( 33 flJI ^lj 3 Jt» ^optLitU 3 ^^^^(^^1 jjI^I 3 ^ b^l^l 

4*iipJI ( 33-^1 a5lj3)l .44^ 3j-^U ^^>3 inheritance 

^S^ 3 ii\ jflAPtJI J-JUj 3 Ols^yi (> ^ 3> (S^ ^>33 £-''3^' 

*0 •* 

4j|j 3II IJjb (iAJaJ3 .[(ijill lo^ ft3AiI] S^>4J?Uii 4JlpJI 4i^l (3 4lj|j OljUj 3I 
4 jJl4up- i>» oU3l3di (Ji4j 4JT3 germ line 4j3Lkll 

Js- .(^^1 .tipJI j3L-pa3 (j^l soma - to - soma transmission Ji 
O^Uj J^ ySj^ <Ji ^O-oP- 4^ C)U3Lsttl (i)0pO (j1 ^;>^ cjlitt (i;^ 
45b3l) .aJap-iAl) Js^ ^IaJI ( 3i> (>^ 3^ 0i^*3 (‘5^' OH 3^' 

iJpJl (j3So <^3lpJl 4 juj^I (339 ^b3Jl (jA (3*^1 (jr**^b 4 aL^I 33—® 
333J) jflApJI Cilstol ^ JL (^1 019334]) J_5iri3 < JU23!il) 5 oc ^3 (^ 

4^1 ^ 1 pbSl 4J3IP 4 j^ (339 ^)j3 60PO3 4^ (J) ^S)) 4^ 4>o 

mitotic cell ((jLioJ)) j^bi) <prokaryotes 33^^ (^b>) Jj (3 


% * 
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1*1 a (jaoj 


OULjJill Jilp. UUl, ,^s,J| ousisaj ij^^l iwi ^ division 
obl^joJI gxa 1^1 i^j^l JaiJi || meiotic divisions (iiUaVI) 

ajijj oiito-vi ijjjji ijj jjuii si* ^ .oL^jji j! jLj^i 


JaoJl jjf. iu^ 

.ijioji oyifi cy> tM i«ijt ju ^ o>^U3 ul j4.i, 

W jL-^) epigenetic inheritance systems iJl^yi J-b.-. l 


:(£IS$ 

.Self- sustaining feedback loops i«p.|yi 4 j iAzJ! -1 

(^L-ulLwVI vkL-UI Js~ OLoiaLS Olouii JLoju 

^\J\ iiixll 05 .^U 3 ! JSJLi 


iUfi giij U *4.^1 ^LauAi) diSl Ol^l dJuk JL_52j) J| 4 _^Uj)I| 
dS^ L^l j Lbjb iUj oIl^I isLij ^ oikfWI 
j J*iJb 60AjL-ij Lo loAj cAjIj^U 4LIS3 iJLjb JaUl a—Jy 


iljLff ^^IpJI (^1 J_A5*j .Structural inheritance 4 _j 3^| iLSIj^l - 2 
Ob3^ iSoiA ^^\ sibill IjMpJI ^ 4 _J 5 U- 2;Ui>t UI35 
ailaJl 4 _SIj 3 J 1 ^ Ja^l Ioa jlaUL» 3 .ibVI Lj!klpJI 

J 5 L^) 4SIj33 .^^^^oLj>aJI j prion - based inheritance Oi-ijdl 
v»a^ " Lo pLj Sabilj ^^'*^ciliates Ol^^aJI ^ hj^] 

^ oU^b 0] .Chromatin marking ^;5JLo5JSJb ^ -jt| - 3 

(i >» 5 j 3 i 53 >a.H jaAjjJb JaJjj 5 jru-io 4 JLa^ OLA5 Ai?w3 
UOApJI ^ CjU^I^JI a jjb ^3* ^lai bUj .(j%pJI U l >:M 

aijill b^l ^3] ^3 .t i.ll OU_»rtl3JI jLw 3 wbu (533IJI 

(^b Jja*zU dblA)! J3ia«^ oU^3^ Cx?^ 3 j^\ 0U-I3 jA_ij3 
lUUI OU3a^ 3 tnoncovalently ^ Jajb^ ^3^) 

^>^^1 (> J»ul3 ed^Lj iwbjJ ^53^| ^jaAsdb dLaJj^l 
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a^ljgJI utjjUJ ifl iJI 


bWI iUlspJil Methylation iHi^l JoUl .4_kp^l 

dfijlkLlI ^l 52 J) .imprinted genes 4 -C. 5 MI oLi^l (^5 
, j--J) ^ ^Ji3 ^ 0^3 «4lUI i> 

OU^bi ilUl hU] OU^I cM ^ 

Jl^t 42 m OJd) jiijijsJI iuapJI ^J>JA 4 jIj 3 

(;;^5j5lSa^l ^ (jiil ufti mJ Ja*3 60^-13 41 ap- Ojo - dJ-jd 

dJj5 .(aiUI) qHU 3 jSd! OU —13 551j3 Jp ^ 3 -ii - [C»b>9 iL^] 

4 . 1 * 1113 I iidilll jaJaj 0 - 

qo (^1) Cfi3l-5>J1 OU-b JlSiSl Jp 

^Lui*a5JI >L»3 .RNA ^33^>II 1^35^1 jOAsdl 4k— 13 . ^jIj^II - 4 

JUiiUI 4JL}13 Sqiio 0\lijir qH 0 ^ 4^ki ksU .3 

mRNAs J 3 -qJI ^^ 33 il) q^wxll 0-03 RNA ^|j3^JqJI (535^1 «>w»d' !> 

jSU3 .!« K3j3 i/)l DNA ,5351)1 jbL. ,> 3I 

JiU ,;>* (joJI 1>3K)I JLp-U i-JiJI C« OiUlai)! oi* J-U 

*• 

Jplis j_e 3I RNA 5j3-!Jj)l i#53i)l ^L-li-l flbJ 

jjJI yill .i- 3 L. 3 jSUI « Oj!vi.i)l ,^j 3 -!i><' 

«» 

4jIj 3 dJi JLp Jll« .‘2°^qpLo3jSJI OU—-b 3 ^b3 J1 iS^hi 

^j^J\ ^33i)l qa^l 6^ 6-*^ 3^ 

Jp qvkr Jl 'dli 0*. JiJij ^Alb RNA 

04:^3 JLflS o^L-JI ulW-^l Oh ^b3*l 0^ ^ 

359 45b3ll o;iIU> i>» 100 6^ vkpo 3 Raz 3b3 ^3^k 

^13.^11 Cy^ species ^3. qjajjU Ot^' 3 

k^ l^AksM .bquSlJ' 4 ^3® ^’->3^* " 

^3)1 qx> ilial U.1 OJur3 6^3 4*61^1 4*j^lqll ^Islll >-Sb^ 

.^3^^! 4jb3ib o[y^3j^b 

oLjlSdl i_P3:ii-<» ^3 apca) protists oL^^I 3 £i—*' “ 

OU5>«J) 3 S'bH^3 iW=«« i53^' 
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uMijuiXD (jdfij 

. .4«.j «(^ ii , A ll 4.*.. A1 oLuoP Oli protozoa OL_J3I) 

g*A^ Jj Jj *3 0^3 JK—uSil Jl^l) 4 _J 5 ^I 

jAA^I 4l ra « »l^ 4;yw^l 03^ 42lj5ll 

45IJ5 JI 4aIu1 0t^5^l US^ .RNA *^55*1! 

.Lbji Ol^biyi ^ 4^1 

2^15X13 ^jyblJaJI JaL-^^l ^jJa JaJtiJI lOLj^^iaAll ilU- g - 
.io^l ^lj5JI ioiait fja ^jSl) j-o illol JU ^ 

.OU^I Qja ljuJL£^5 ^^5^) 6^ bi^ J A I lA 1 .ObUJI ^ 4Jlp- 38 - 
g*Ai^ <4 LlP(^I Ol3LjJI L^lo 0!ill»- 4jt)jl CJ(5 ill» 38 Jl gjj jjB3 
Ja5, »A ll jl 34^5 .4_JIj 5JI j-o X^iAxJI ^ O^ltfJI dJl-Ji 
^LAa) polyploidization 4„..*«*,iftll ^L^l5 
allopolyploidization (^laiit ^a\j>s 

* J 

4aL^I ^ 5 ^ 34m <(Ola3_-^3;o3j^l 444Laa 4^ 

Olo— m\^ jj8 Jl^^l jj-j J—421J ^3 mpJI jj—4 

ji—ApJ) 4J n —(35® 

^Uaii Us5 Jl^^l jo ^>pdl 4_Jb5^l vsl \J^ ^5 .RNA 

.^ 5 a 1 JI 5 I lolS 4i.4l^l 4ju>ljJI ^iXsllI 

U5 .40IJ3JI ^15X1 j-6 4— \J^ (55ia^ «OUl5*pJI (3 4_Jl^ 27 - 

4*i^ iJ5® <Ji Ja_»All jl 3 JLJ «OLJl^l (j JWI (-—ito 

jola5j^l OUumI 5 g|Jk—4HI3J 4dJ^^I (35® C*li'5jii) CJLfilil .S^JLsdo 
(_^4 (jdi i^l (ifliito O^S <RNA (^j5'OjJI (355^) 4ixttfl3> ^b5^b 
uli 4«-iyi ajjilji ^ 15 ^ ^ikj U95 juSii jo 4 L»^i asij^i 

. 4 j 3^1 451J 5 JI 5 I 

(_).a 4 j4aII ^ <4__tt)ljiXt) OwX^ LLjji^I ^! >A< a9 .4jIJuJI ft A ^3 

(.>**i-* 05 viobSH C)Lj (3 'dS^I ^Ij5 OLu>lj<^ j| .ObL^I (3 4ol^5 <4^10^1 O^IpJ! 

Jal—il j-o Ijru5 jl j Arabidopsis thaliana LiUlj 

jr^ (3J911 jO j^^ jj^ (3 (SjbJlfr ijl^l Jj4- 4i)J3J 
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a^ljgJI utjj,i»6UI 


loi] dlub <cell lineages ^5^ ^Ij^JI J| 

^J Ip < 1 ^1 ^1 JatPtJI 4 jJlmu^ cil 

^^)iA ^aJLII ^ JLaXjI (J a a t ^ t — <* ^LJL^ ... (^ 4 jJl^ i^yA 

. X a Zi t U ^ <4 «>jtJI ^jS^ (Ot^jLiil i>»mJL>’ 3 4ft< «<U Cy^s (J^l^ 

OLijl^l 6^Ji__Obo 4 jJl_mi^I djJb^l ^^S• 

*^5^1 jj—^ (J| (^^5^ ^^jLXo ^ oL-JT 

5I l^Aiw- Jl« Ol flirtlla :Jl^yi Jl1( jIjT ^Jj 1 ,.A>1 

^1 JI_M|| ^JS’ JdOJU ^ jIjT ;J| ^ fjA JLPO jl ^J>*»- 

hfl^LJI-tObjLoiJ) Jl 4 x«ujJb vlt^ ^ (j^^Uoa ftll>l JI5 <[^mjij 

* * . * 
Oli^li^VI jjo U^ IjjuoA l^Uii^l .uttiCLI 

t 3 L>^ Ja^ <?<II dJjLaS^I ^j-A3 .aJ^PIiLI 

_ * > 

jpA (JliuO 4 JjvLJI OIxAAIJ) Otpc^JLtl ^Jt 

JsL^f (3^0 bj-iblls Ux( 39 ^ ^iiPfcLI oU'^aj^I ^ SjljLJI jUUx)I 


c^LaJLII J^lalll ^1 K^jlujuJ tS d^^ASM ^ dAllPcXt 

4^li0jL£^yi o^klC’lAzl) *Ji?' cJl Cy^ iil^LfcttJ) ^jlS \X 

4^1^ OIsmIm J^-Juj 4^1 C)Il)(^I <5 5 aJJI o^Uj j| 

JL44Ai> 4 a1^ 4jJuuj> ^ 4^l0)3 4^^L6ilA 

OjLpd_^ ol OLjLjI^I jI Jl jrv —^5 

dJu^ Cju^ ( 3 ^^ <35 c^jjbUsJ) JCh^ Cy^ 

«l 4 lj^jj» o^ ^ .^j-^ij-JI jI 3 JUJ dJ3 Jl 4dLii| *I^J555 4_iJJLII Oblotl—*u3ll 

K^a <fX7i»ii) ol ^ 3 ^l^JI olj 4*1 ^^1 ^ 

%% 4 % ♦♦ 


cJlliL) J^) o^l^l ^Lau^XwI oLJLop ^^UsI J3tj^ 

a%jisU>j qjo j^ 3 U LQjkJLC 3 £(Ij 3 Ij^I \£^L^ma 

/^®^633Uj 3 O^b—; OH fJ *-b <4jlptl—dJA <5jri—Rxtl 

jr^ OUjiPt X JI i ) dj.-Sfju 6 jrLQipJI ^ 3 ii> o***^*^^ 

(3 HIS 3 *SjrMJ 9 JI ^ 3 AJM ijiuS 3 duA^ djzS^l^l 

* ^UsJ h M<> L.«(^0 ^3^JUjLctt^U ^^dLPcil jL^uuO 


114 



(UJIjgJI gljjlll uMSiUn UQiu 

MISS cGAL OLmi^I Ja^yj cj^^L^I ...jll ^ 

^ 1^1^33 i^UdLI L-jbti^l COO03 ^ .(141^33 .^IjtXI dJLj^ (^) ^33j^a_JI 

C1*0O <bts)3 0315 IJJ (JjJL^ mAMAA ^1 Ji jJai&j i353lpJI ^JS' t^3l«J Ja__«»3 

O&pJI 0 ^ ^ b^) oIa ^ Jx, 5jil5 jsh (^) 0-15 

5ju^ ^*0^3 4jL ^I rt >t (JI i^lpsj Ojl5 IJJ (03JjSJl jib^aa jSi3lJ ^ HISS 

j-o OJ5Lf bblWI o5J ...441. ^ 1 dJ5 JI >aiAJ Ja_^3 (^ ^'■l ■» ■ II < 

JJ* ^^^x«uJI ^3Ai^l fjA ^Lbl 50 ojo j^l O^Al JLOd .(iUS 

^IjjJI ^>Sj 3 .Jl^Vl OlU jjp OLij 4JUJI 0>L-l3l3 3 LIS 

g|03 (^.bwaxJI «33 o^I oJub Jis J 4^ 31 * ^ .< 5 L^Lm^Iu*! S^AaS- JuaJJ »aJtj 

(jpSJI ^dLA^laJllll Oi^j All (Jjo JuJlsil 

JI lxJa£ Lib^ La^ (JuJli^ d^l ^iiMt ^Jub 

\Xto jl .llapJtj 6^ ^blalll 4^-littJ Jo- 

> 

^ajalltl ^ Ob32-_*ujo dJLfr 4,ftiJabl ^bill 4jLPtpljfL-Mf^l 3;^ 4-tLf ^ ^ 
S^J^I ^jJJI oJub .4 aJuSI) J.^)i3 (b^laJI <i^4ialll - (C3A9JI 

JtaXi> ^^1^1 V| jjiX)! ^|4, ffr l«tfc. U Cy^S C^wfcA^I 1*15 

s 


Oyi^5) J^la (3 S^5A^) ^Ij3il d^^jbls jii J| I 5 | 

(3 O*^ jilll IJ—Jb djli^^l 035 j Ltfj 

OlSli_4^l ^ cepigenotype (35 aH JljJl JxqjJI J J^ JIWI 

Ol 5 rf_-^ OJl 5 li|3 .^1331)3 4 m^) i 33 _d 3 44 uLu^I 5 j»_ 5 IJJ 1 *133 ojo 5 o "J i 

4^ld 4 f * * lj*^ JylC' (J j t,li fa:lU k a ^ 4>lJLil (3i)* J ^3^ 3^^^^ 

Ol 5 ^ JU.^1 ^j! Ojjci—uuil o**J 0^1 <CjIA-i^I5 3 jLa 5 dLI (jjo ^Ij^Jl 

« 4 j dAualo jA-— tt *3 ijl ^ OLo^PtiJl 

> 

L* ^^1^3 « 5 j\Ii?t 4 l 4 ^)j^l |ju> ^39*3 lSJ3j'>^I 

<UUai>i 3^3 JoUjl ^ JaiJb ^ 3_l 4 j! g^jJtt ^>03 jL^MI IJub ^ 

3I SNP SCkjALI ^j-O iJl^Jt^^t CjIi^JjU 4 jOJbUajO 
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^Ijgil utjiojuiujl 


IJift ji .Lo 4 X. 0 I 3 I 0 OUj^L-muq 4jh0 v1uj53 ^uLIaJ 

^xSUUI SJlAxXI liJjl Al 3 ^ OljLuua ^Iji^ jgiih" <«> V 1 ^ 1 ^ 

La| Lu^^* . 6 JuJu> Ujifi'LtuJ ijl L^Imi 

I 4 J QoJ ^^l Ijio- SjiUI C>ljr«iLI US *^^1 

iu^l ^ 95 x ^1 jljT ,>lal)l J^ jjjo 3 I (Jl^^I 4^ jjj^ tj£- jLajc33 jjob 

juxlJI ^a^Lo (dj\9'^l 4diP(^ljfLM)bll dJi^ LaS^ .^aJJ) jLuaA jruu 4^ iwiLflil 

4)^3 ^JLC' - <_9Jl^I<maXmi 3 <4 .rtljjJLt Ij^PcA «w dJnC'liO JJ 9 ^ 

^aJLII ^IjLula jljAJLufl ^ JiAl^xtl ~ vXJtXpuJI 

. qO U 3 ! 

^ ojlaxII oLj^UJ) - ^j3 (3 ^bip jl iJUif ^^13)1 j—o 

ULp C»ls^lli>l ^Ij 3 3^1 iTiAlH 3 ia-jaJiJI 

(3 CtliMl^VI QA OK; All ^ old^ll^^l Ja 4a— u) 03 ^ La 

C)lS3>iJI JlSj ^jptA jja >— 5 I 4j)j 3JI jl <dLIS (jj 49 Lio| .Si^olA Ol l< i > 

*• * •* 

A^\ffti\ lljjlotli ^jLij 1 M*>jjl ^^^Ij 3 ll olS3.>4JI ;jl ^^)aA>^l jpAJL^j 

j9Ltft3 4^1X1 jja ^LJb (.^k^l 1339 ^jLjJJb (^> 1 ! (3 

. 4 ^ 1 X 1 
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7 


(jl lr> j mi l ulip 


qhQliJi 0>x>ljdJI ULolII 

gjgjju .pj Lilg UJUiuLlgj (Jgjli 

Carol Sonnenschien and Ana M. Soto 


^ a., i»M.t ji 5 

JLjm ^ ijjuJjol&tl ^ L-^j^b 
4.«.uuJb •*^t0oSl) 

IsAA^ ct^ 63 ^ 3 ^ 1 ^ 11(31 (Jl 

ijS jsiMU (jl (—usej C*d3JI (3 

(3ljj^l Jlsu 5ja g- ^Jutt iLjb Jjalt 

t>o 

Peyton Rous 03**^ 
dj 3 l» jSbJI 


jl 03.5 (j^ ^ 3^^ j'^b 

oL^t Jl 5jUl (^1 J3L,3 4^ 

UiuLl33 j hj^ i l^l (jfiijLfiXI ^jjo (jlll 

** 



ijlf* 4Jlj nXoTttj UjLtf' cll^ 

«dJS 


Upton Sinclair 
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^IjgJI uIjIiuqUI 


1. Sctj^JuA oL-i^ JJLiLo oljj^i «iiQ*ll oJu^ 

^ ^ OLftjiaJI ^ ^ .5<^Jl_pia 

) .w)jA)l L^IpJI Ob^^jj (j—^ tJ^ 

^Js^ (Jiji^l jAt <(^ 3:^1 ^b_JjLl ^ 35^1 5.A*Swt US 3 (OlJJb iSJL^i^l 
OS^ O^ «j_^jj» (DNA) (^ 33 iJI osapJI jL **»l 3 v 3 Uaj 

jOA^I jl Ojbo ^. ^ JU H dJiA JCy**^ ds^ t^^Li^ 

(j^ ^Ili2_«itl IJLib 33 ^ JLd3 << 3 ^jJ» i335*JI 

jW® J 1 Cst** CXr^ o^ «i^lil) hj^h —> giaJLiall L^ 

(j^ JIVES’ 4 j^ d<iX&bOI (Jl^ v_i> MM.t 4 j» .fc Z fctl OJUb C(3^ .^S^JLa *>lk 
.UL^ ^5^ Ji^ 3^ cbtlj (33i^U9 Jxff »Xp' 3J y O^L_oJt 

OIl^I gM JLSatJJ t3Luo Jobjjt ( 5 gX>-l JLSJ 5gA3 <IJub ,jjO ^gJI [J^-^S 
CiIAjoII ja» 3I t^l* « *H 4i>-3lJl3 ^L^SlI OUjioj ^Ijlk 3I5 43U^l3 ^LdlL^ 
Sj^d o33^a cbi>j«uLi iJjLui^ ^ 3 ^ ^ < 6 Jlj)jJI 4 juoJLr1I ^3 

(jUojmaJI ^bJ_4Mj ^3 .LajLl^ ^ ^jb Lo ^1 

13^5^ ^^jl3 lijwi c^LJI C}lpciLiA)l (3 iuaipJI JU^ai^I * 3 , 4 ^ 

cJl 4,4 *^IilLI Ob^iajJ) (Jjo {ji^jirklJ ^.MuSLyo ((jli9j%«JI 

4ia^ 1^1 (jbjfCij uL^l 

somatic hj^^u^\ ^ U4JI jj;—^ q^iUt jj 

4pt__«*jSH JIj> 4jglai3 c(SMT 4jjiaJI !jLa2p-t) mutation theory 
(^5—013 .(TOFT 4_jglaJI IjL^oie-l) tissue organization field theory 
ld3AiA L^jiW ^>x 5*i TOFT 4pc__wij^l d-S^ oi J3^b ^ 77 q >*i 
^gJaj (carcinogenesis jbJsj^l ,3 _)po) olb»jvJl ^ 3 J3»' 

4£dl3lA jr^ (.^3 ‘^*^^3 ('^bjjsJI) gupJI f^Js- 3^[p SMT 4 jJl...,.«<*i^I 4jd^l 

^jJnl) (J-Ap- g|d - 4^ll)l gjo - ^ gjo .^J3lalf| ja 

^J.Sj3 (^133!) 4 aaI 9«JI) «(35l—^1 JiJtAo» (jA gu?tll Jau TOFT 4 pc__«jSII 
4jji^l) ^5g.to3J^I !j— jJLi 43I f^Js- C>I3JI ^Js^ 43jJLS3 (_^pj) g_5lS3l 

1^3)3*^ J (organicism 5j3jasttl 
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ULbjojjJI uLua 


\^Js> Ot^^l ^ 5 ^ dj^MAlJLt 4 mu^I 4^LA2Mil Cajuqj^ 

^dLjxJl Lmjo c)j 3 j| ^tiiiiiiit i l ii i i fl * 0 ,^ ^^11 

ijlsS jJitj g* ^ .^^^1945 ^I—ilII What Is Life? 

Jacques Monod dll^ ch^ Chance and Necessity djjytdj 

jiu;^^jit Ai£> i^JJI paradigm j| .^^^1971 ^Udl j 

^l^l ^aJJ) OL-aIaP «^L_m« JIaSa» UA;;^ d3Jir-^3 

Jlju> «^3AJt3 ^Ujj» 4jt (jLfr DNA t^ 35 ^i joamJI 

3 ) "‘^ 1 . fl AC*t 3 aJL)I dUuiC'^ ^jjVM^A ^j|d^L4Jl3 ^LJLkijl 

aLLj 6 Ju^ 4jift"ixll jhlll ^L ^^3 «L) 3 l^A» 

•OJdJL^ 

LlaIpJI ^ ~ ^13 ( 3 ^ [J^ • >S^I anomaly S 3 JL 4 tJI j| 

dJuaju 3 ijjl^lt ( 3 ) 33)1 ufiS34) (^IjjJI jruuij ^Js' L^jJ3 3 ^^ 

^jjQ ^ ^ ^ '** (3 ^JCA^) Ol^louJI 4 , *\Sj^ .(5!^-4>liaJI 

JUtXnXJ IJl^ goaAJLo (^^^) (^^-3)^1 OL u^ 61 JLP gl I j .o.l C i JLA9 <4 a9g)I oL—xtl^l 
JL43 4 aaI 9JI (_.4jbJLt> JjhII .^^ 3 LJI 4JIp'ja (31 ^ 3^3 Ifli ■ ■«** j\u 44* a 
Qjft qa ^ ^ rfiulflll ^L-S> 

JU>^ ^ 4jI du.33 (3 ^ A tjQ .dAU^j^xll fil^liC- 

fj^ SjujiaJI J^i^^LuJI i ^3 <533*^) jOA^I «ocy?'^ OcH 

^jj9 OjLju '^* 3 Jt ^^3 4jmUJI KNA. ^j^^jJI ^33 * 

^ *01^3jI^^ 3 CsH 4»j(il3 4 , *i>L^ 43^1^ 6 ^..ji>3 OS^ 

Iju^ Ji>d ,4^jj^l ^IapJI CXr~i3 ^^ 3 ^^ 4ju&IpJI ^3 4j|jIi^VI ^jialll 

Lxk» 1 ^) 3 -^^) ^ iiJl IjC^^ rat oil iJ^aIpcIII 

*♦ *• * 

.Jj>b JuUj Oli 65^3 Jsl 1^3 - aiJIUI ii^\ i-jjai ui .®«t jujJI 

4A^judLL>JLJI 3 4aJLoIS^I ^^AAliL )3 dj ^laJlJI l| 3 ^*^^ ^ Ij'^aS 

OL) Ja3 ri 4 jJLoji^I ooAsil Xa IJdJLP uXmSo L^Ij ^LIpo AJiSld * L^-^qjJU 

.<«4j5Ij3)i a^^i 
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jiu < 1 ^ 5 ) 4_JLpJI j| 

3 AiJI L_*p- 3 J 3 ^ <^ 5)1 ^ 4_j£. J 5 lsdl o-^ 

JjOif' J';J^ Japui {J^ Ci_>l 5 

^ (jj^l J- 3 I 3 I 3 ji^ 4<»bJI 4-JLi>^l »U_U’ 

_^1 .(^^QaJI Ja^J) ^ ^i IajjIj 41^1 j 3 i ^ Oi*^ 

4jLi^l3 4<linoll JlSLJbyt jl August Weismann j^jjl 3 «>fcl 

ijf>j3C3 J3 djI^^Mil OIj^Ji^ OUvI^^aII ^ 13^1 ( 3 ^ ^ 3 ^ 

4 jolji^ 4Jlji>^l ^1 .OldjunS^ bb3^ »U5l 

jjpb ~ Oljti^l (3 ^i:»333 «3; <mII jIjuo ^Js^ (^1 ^ 15 ^) 

^b)Ja}t3 6jly>JI ^J>^3 SftLd^l ^ 41^13 Obj* <« a ^J^ JslitfJI J3L^ ^ 
^bul-^l 4 Ij>^I ^Ja) ^Ij3^I tjs- d«^Uj biul JlpL-«u - 

^^<*1 ^ ^3^^^ Iji-ib 4j3^l3lj| Caol^i^l 


^3^3ii^^ 4 j!j 5 J) ^j£> jJ^w 053 (^3 < 4 ju^I 4 jIj 5 )I 

Jj 3 ^ Ob 3 J 3!3 

j^Jalll ^L-IjI 3 ^3?^) O^ ^^^3^^ Ol—MiljjJI C<0 1 aiUfr 

(»Ijl^I ^jjQ ^ 3 ^^pbo 41 ^ 3 <S^ Cy^ )nt,io Juaj (^.,.I.il,t^l 

(j| ^jA Iflitl Ij ^1 ^jJbtJail JoaIJI 3 L,jliOii>>l «tLb 

(J1 O* *^3^ 4 __^l j^l (3^ OI^Ijl-jq^ jIa^I » 3 l 3 iib 

^5ajJI 4^3^113 (.^JLoJI j0)^l3 4 ,. 1 a.«<.II 3 (JIJla)) (JaxaiJI 

(3P-3I CJ3 (i 

^ pLft^Jl^ oIpcL^mi) 


I^J^ c^&h^^JLpI ^.iuiiJLllj .jfXoJLlI ^ i^UoS^I jroL (3 

^1_^1 jjd 43^ IjJ^ .^Ij5il 4 juoIpJI ^3^jqjo jJLd JiL ^bs^id^A 

Jjlsj dJi jl j^l dj ^bl<m i3-® 4 j1 jjo ijs^ «^^(jb5 6^ j-o-uj jl 


LiJwXpexll 4 x1>^^j^I Lij>^ ^ duJI 4jlpci_iiiil (j| .42 aaJI ^J>aS ^3^ 

^dJjQjJI di^i 3 i^\j^\ 3^ Jlj^y OlgiJLUo.^ « 4 £^I »3 «CjIl^)» 

oljoIlJI j\ ta Qi71 ^ 33 ^) 4il^ (JjwO ^1 icjl^l 


120 



(jUo>jljuJI uUp 

jl^l j^Uj ( 4 j_^lJaJI JsUVl ^llj (jLft 
QA Jiflj ^^tyl .^^| ^^l^| j^jaS 4 jIj 5 JI 4 jjjto 5 ^ ^50LiJ^| 

.^>jJa*2J| Ob^ S < « a qjj dt^kXaditkl 4*i*i<_«4 j ) Cibi£lai)l JuAslit 

jj^Jaj ^bs-o Ijl^ JJi^ «iiLJjJ ^ Ty 'S 

iuUjJI (Morphogenesis (JSL-iJ) iJliaJI 

Ji^ (i jOAoJI jjjSb Jajjj «dJi Ja ^Jj .J^_AJI ^ 

4 a^UJI ^ Jilaj ijjUA (^3 - gjXA Ja^ J3^ jcuu jj. 

( 35 ^ (jA iUI Jj .^Ij^JJ <LaIoJI jJi^I 4^3 U 

Ob^^kiU 4 jjA 3 ^I 4 .,ju ^ I —u&lb j!^ 4 jl ^ 3 n^txJI 

Uajj?- US' - iuA^I ( 33 * 35IJ3JI fjA JiStfo laSbfc 3 . 4 iaJL-« ^^l 

ijjpM jA ^ 1 3A Ia Ji - /'“^Conrad Waddington j3_i*jL»il3 ilj^3S' 

** ** 


Xj 3 * 2 il ( 3 ^ iJIjS^SU J>SL^ (Jjk 

4J3JI CiaoS (jJLfi jjUl 500 (j 

idsCA o^\S j U^l ^>A bT 0ISU3 S^%[^\ 5 j ^3 4yi, ajpJI jl A_^ 

•• ** 

dJa^jA lAb^3 4 ac«JI OLjlSlSJls .JSJl JLSl_ ui <0 '^3?’3 ^ o*^i^ biljktl 
OUajJI t^A ikpjA Ujj - Ontogenetically L53^ 

‘ 4 *LLioJI 51 ^) ^IJj IIaS cpl^l (J1 batAJ?- jjA Oj3laJ iJl 

Zygote ( 4 ptflUI Ij£i^\) O^PoyJli ‘(^3)3^1 01^3; ...a ebbSjj 

j3_Jaltl v^3^3 .ftl3-_uf ^Js- 0SIS3 ^3«-c. Ojl^ 3__<i> 

b^liJl ,ia__s*j 4 j)aj l‘i-J3 J| jLfl_«Stl 4 ju.^_aJb 4*^59 (J_ 

(^ysJI oStSJI biUJI jl J 3K1A ^jA 41 !^^! (j Multicellularity 

ul® ‘Holist 4J^I ^A^ulAit 3 3^; A ^jA (,^^3 .bbloJl jjlSo jJa ^3£ 

QA 4 ^ —mJI ^ j3A3 <^l — (uAi^l ^Jo ^3f. bMpJt gJuflj ^3JtSJl 

Organicist 4 j3^I >3 %>3 j^s (dU 3 ^ .JA -.1 J] 

^baiS^ jJI 3_Jal> <3 _aaU 4 jl«— uJI ^3^ 49 'l 3 ^^33 V 
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^IjgJI ul>iiu6iJI 


cJa.,.w »1 Ji Ji—Mil ^>o 3i>i M 4^ ^5^ 

OLuiM 4*3 <4JdLdu03 

^ Obj* iijmiiLI t^lC' 1^3^ (jOj Oj 

4a^I 3 3j5l^l b^^l C(^ O^L-pUlJI^ 

^3^1 ^bb ^^^A0btl)l b^lpJI ^Lialil3 i^AJL g lftXll ^aL^I .Jl^JL)! 4^3!^! 

Morphogens CtLi^3ij3il jf .3*131 J3_b ^^\ J^b i-^bj^l 

* > • * ^ 

L^jjJ» J^.i_r^ (3*111 J3JP (^( 5 ^ 4aLSpca 3>43 3 ^ b i oA ^13—0) 

b^l jiJ4» IjL_4>3 .bkjLJSoil ♦UjI Concentration gradient «j^jdl 

^liSL<Jl3 34' Oljbu* <33^^ (J| .•• 4 AiA^A ^LipM Olj^kS^p ^Q ili t*> 

4 j^L^I dJi-Jb ^^3 .Process 4 ^ «Im A 3.^ tjl 3 » ‘ll < ^ 3* 

4^3^13^^ 4xaaJ 33I I > MuPtAj (^^lJl3 <Vi^1^jLma 3I Ljb3 " * " ' 4A^^bjjJI 

6^153 4^ :03»jjU 

^^.10x313 4 JI^a^!^I j^—> 4ji^jbtAJbl 4 <(>333^1 Ol (^i>3 ^^<'^^3 
frju 4_Ajlji <Carcinogenesis jl—b^uJl ^3ipu Jlx* ^5 ^jU? 
c^U? jujJ\ ftjXI tajLi^ jIqiII ol^j^3 4„,AflAS ^^^3133 .^Usi^^^aJI 

^1 jl) (.JtjfCsj LjLjl ^ C jl—i? jvJ\ 3^ U» C)L-fiJjx 3 V3I ^ 

4^^ t*5 <Jl<£>j 1I ^Id J|33^ ^ajIJl) jl 44 a^ 4339U (jlb>J^AJL) )jJij 

^LuL_-» -l-Jjflj i^ojJI a* od 3 Theodor Boveri js^s^ 

bjLftj — 4M C .jUo j^aJI ii.^LAut ^jJlfliA3to 

iwjqecdl ili^l « Cibqlaiil tltb l^a 5 (ja3I 0)3^1 Ujl^ UQ S - 
•* ^ •• 

.(jVI 

JlkjuJI Olftita^l5 U^jiscJi 

J)jo 1A <2 6 jaaJLI 4jlaJL> LufLwfl j^a flx p o 

Jb»j.LLI 4 j^ i3 43La>0 

^lj3 ^| CajIS^ < jii£> ^aihi\ Jj^t JlJuO .^LsjwjLJI 4pc_cmSSU «^J33l^jlS^ 
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uLb>iuJI uULp 

aUJlfr fjA - dUS J jy? J yt L^j3 < Jlj 3^5 - t/ipr,..„«ti.li 

(>» Pathologists (l^y^SU)) 

^ SjU^JumII (JM ^jJI (JLa 4j^ ^ to (jLfr IJu^ 

JdblnlJI 1 At ^LJiPO ftLk^Vl 1^ 

.Molecular ^^lJ5 jcy» o^j^\ jl jUpL» -,^5J52«.^I 

- Neoplasms SLJLII ^ajJI 3! Uul - oLJli»j^JI 

oil— 5 »i 5 ff' 3 JLI iiUL) Jlft ti*La Ulj^T Lj»i 03^ 

4i^litl c^^xl) (jUskjiwf {JjiA «^ji3LMitf» LoIj 3^ ^l3 <43jJl3 
05 ^ C >^3 ( 3 i 5 ^^ 3 l< n fl 

Ml 

j|^ 03^^ ^ 5 i^l £'3 j diiAJlsM 03^^ Ifl^liiiLA thJuA^ LoIj^T Loj 

mS^UJ) 41^3 Invasive L^jo^ I^b3^ W3 

te—Jt oUltj- ^ i Jl^^ll uL-b^l OilL_i> 43 UI li ^JFVX-^uO 
6^ I—OUlb^ ^1 (Adenocarcinomas Oblls^3 Carcenoma 

a^jloJI <lpt«*j^l - Epithelial tissue ajjl^laJI ijc-uu^l 

^A_-uU ail Lo^Af- j}l 9 U Lo ^t)3^ S?"^ 4 ^ 2 x 1 ^I 2 j\X\ ylij jjja 

(I^T *ljr^t3 .Obl^b g;t*^Lill Jlo (Connective tissue ^Lo 

(J 1 “ fJ 3 ** * ** 0 ^ ij 3 ^^ “ jLJojuJI ( 3 ^^ i 5 ^ 3 —i 6 ^ 6 —^ 

3 o^jX) 03*3 Juol 5 ^j3 Ji ^JiAill 3! Dormancy ^3—*^- 3! Regression 

LjULbj^iJL) 4 aa,4J> 1 , 4444 ) ^JLA3 (j| cjL^aZ^U^ *^3li3Xl 

dj^l^l uLrftfV 12^3 OUUsjmJ) 

OULL>j>uJI ^(3^1 ^3^ ~ to ^1 4 ^b^l oUl^l ^jlq 3 

^3^ cObl^l dJL-^J 1^35 .^^.^L-ufjU^Q (J «r|_ LaJliOjj ^ *H 

^^J 3 *C & cil ^ MiQ ) (jj 

.Sporadic cancers asj^l oUll:sj%JI (^a—Lo :^liJ)3 Jlii?!^) 

llAibl Jl^ (3^l^l bM^ (J b_ mlOj djiJaJ) Ja 0 c 3 4J3J3XI Cjl 3 U 3 j%uj| 
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^Ij9)l UljtiUQlJl 

j 2 (Jst J-Jii 5*JI ftUa^lx) 1 

^Ij^l) OliUsjwJl tXtb 4Jli«] ijA jUs^wJI 

oltr-<3 «RB CftoJI CjIj—^ ikJ^I Retinoblastomas CjLrjIp- 

,BRCA2 OtpJb cBRCAl :js^\ j jLb^3 »5JLJi)l 

OUUstjwJI La ijj# jUojMiJ 

o!!^5^ J.ft <**13 .<L^^1 5 yi jLbjwJI Oillp- 4ip-L-aJI 

Juo (2) 3I <J^ ( 1 ) L^i ilisjvaXI jbj3*l)l (--U—uU jUpj%uJ! 1*^3 

^L*»l iJUiJI a*) iLp-^l 3I Embryo g*jL«»l JJ J3^l t—Ab 

drfJLyJI ^Jdal^xll f^yi LaJLA£ d FetllS 

oJub Ojl^j Jk33 .aLitf'^) ^ (^1 dj^jJJ) 4 JLax 1I (3 «J^—^ >>3^ 

b^liJI jlJbj«(3 ((5 Jl-a 1I J. O . <*'* 3 ^b^JI Olil^l 3 OLJUsjwJI 

JaSjI ijlij jr^3jL-4»&)l 03^>^ t3 ^ilo Ail 

^5JI IJla (> - jUsjwJl ^>8 ^ dliA3 .Diethylstilbestrol J3jj;^5Ji^ 

^^1^1 jjvfr dj|d cj^LoJI OdjJI 3 .^ 3fl l o ll 3 ^<aJ1 ^Ij3^ 3 ^ " 

qi^iJ) (3 4jiii3t_JuJLl3 4Sj.fllL) OULbjuJI ^ ^3^^ 3* « a J I U 

i^jjii\ 5;3iH ^>11 J^li 5L^I aliji (3 —*ac.Sll (3*1^ d—j^llll 

iloAU jojsill l^jj. 0^1 Olilis^l ^>a 03 ^ jA 

*" ** 

JL5U SL^I ftUjI (3 

Loj^ ^L*u>yi3 Ia| OUIojuaXI (J3^ 

Lft|5 ((ddki^l oL^^JLtl^ < . 4 i t 4 i*jLa^ 

JLAiaJI 3! cHelicobacter pilori (5J3-Jbb bjijS^l; Jltkl 

•* ** *• 

t**!! Qi/Li OLu»3ji^ 3I iLuwjL^JUt ^<olo cschistosomas 

Ol—IjL^aip-l] Human papillomaviruses (^,_a 1 pJI ^J3-Jt 

(^^1 OU^^) ^Luoy^l3 (^Ui—^l) ^bj^l JaI^sJ) {jpx^ .([HPVs 

.dUi (3 t_i.<.«ib ^^1 jostJI jl (3 ‘bbUJt {jpso (3 OljAb 4iiaj«*ll 

** ** ^ 

jl cjaJLI .oUs>j«JJ oLu.(ua jljjisj dilpjiuuil l^)3LI (j-o 

4.».;j) Ijifi. UJ <dUjJ .4S3^ySiA - f 6l " oL—«>1 ^Jaaw j! J| 
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uUbjaJuJI uLLp 

QA JSl Oja) ^ 3 J 3 JLI Ol^^AJail —uu jUojuJI ^ 153 ) 4^0X11 ^3^41 

l^ 4 JIS 3 JI i> ty^l 619 «(^UI i 2 

jl^l C* . mJ 4^1S3JI jrolJklll ji j|r^ .4JiJ9juJLI ^I3 ..aJD jbjxjJI JL 9 JI 
.^3^Sll 

ol^ j^ 6^ O ^f3 OLiAP3 (^pjbuiajl 3 aJlII jr^.^r> 

j[d t^^jsju}] 5 I ^ jUdjuJt JULaS <dUS ^3 . 1 ^ i>jiii\ 

(jAJrtJ Lo {3 4ua^> ~ ^b 3 jUs^juJI (JI 03 ^^^^ (jv^ixXI ^lagA 

i^Uib (jl (^Iaj IJUb 3 <4xaZ^ 4L*? LiLo>*o j|^ , A> ljUb .^U^j^uJI ^Ll^ 

C>Ij3^j3 ^ C»LqjJI^ (^ 4JLjlo OU^ 

.^Us^^vuil (^33***^ ^3^ 3^ jidAli) ^j>A 

43 lj||Uttii 33 

^1 a^i Jl j jw^AXlb ^3 t jUsj^^l oL uil Ja^ Llj3Ul) j^l 

(j .^133^1) J3^ ^3^^ 0^3 (jl^j^l OU^3 jolj^i oL_Hn^l <£Uj JJ3J 

jLbjvuJI Pecival Pott 03^ JL&^j|0 c^JoJI 1775 4 JLu« ^ *>^3 

\^jojstj (jb—tf 61^3 ~ i3^IjlLI (^^aIsxLo ^ Scrotum 

IJub» jl O 3 J jAjf^l .^ 3 fl]a)l Jl-JjA (^^1 j;>ljLil jdO ^lot_uJL) 

[jkxpcbl jdi^l] (j>u^ (3 [I6S] (33^ QA 4 X 1^1 4j| 30 ^ ...o^jXl 

^1 O 3 J ^llH— Mil ^ 132^1 jjytfoLsdLI jl jjo 

XobJI di9ua3\ OL-^jUjo (i 4JLa£' jiub 4jJlsd |j j-4_uij (tfLOj dJlltb jl5» 4jl 

<* *• •* M ** * 

.>Ju «dUS CJj (^1 j3^1 i3 Jll)l j^l JilsK 4 ^UsujJI 

jT (Jl ^ o*^ ^ ^ ^^ 3^1 dliSlI (jA 5^3 Jt—^ ^ 3^1 <a^ 

4dJLj oL^I 4dj.Ax^l Obll^juJLI dj^L^I ~ J 5 ^ ^ ol ~ 

.(1 - 7 J^JlaJI) 

Ij^ Ij^b Ju&i iXJi 0O ^ j^l 4 a 5 ^ljfUI 4 sl 2 XI Obl^l jl^ ^3 

<oImSII oJl^ j^....«iii J 3 ^joj^I 3 I <j^j'^l 9 4dal5£i| d^uoi] ^33 ** (3 
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q^ljgJI utj^umuJI 


cji* M j^iziLo ^1 4 sLd| jc^tala ^| j ^1 

li6>^ j<iiiii I ^Us^uJI ivjLuu^l ti* > ^JLAJ (jOJUlC* .£tlol0^y^ ^jojjjQ^I 

.LJl^ J5^ 

43lj|j4M^j ^UsjuJI ;(1 — 7 JjtJL^t) 


t^^JmlJ\ iy*SJt^ :<UiAl) C>Im>5jj^I ^JUuWI 

(yroeht noitatum citamoS 

(TMS hj^\ \jlM»’\) 


jijiMitiiiHj l»l»'5 lA/1 :Hi«t) ^IxJb^l 

Non- ionic radiation ^5iyi 

([NIR] Sjb&yi IjLaS^I 



<DDX Ol^iiffrll A*^ <2^1 i^LLftt) ijjsu 

O c[BP] jjj;o - jJii c{BPA] A -lonehpsib yroeht noitazinagro eussiT 

(OU^ftj^t^ t^JtljfLu^•k^t^\i\ IjLaS^I) 

(TFOT 


<1^jl^ut .UU.A.Jn :2SlJ) Obl^xTI 

(£pstein-Barr virus 



;jJUall 

Qljjtiiill \JS :<lts9'^Lt 

oJla jlhpuJI oluit jJ^ 


4J53 Mfi j Ijry^ 65^ j) ijs- JiA ^ oL_ui^l dJj ^ JaIsiJI (3 J_ithojl jj 

.J^ 

dl3 JSJ (;>SU lil .Carcinogenesis jrj—u5J) o^jAj LUj 

^JlAJ3 J5_^ (Jjo AjJJ (jT djru_A^I a_ uuLpuXI jr^ (Jjo[^Kil 

.U^jLlS'-l ,3^ Q^ljfcsb CiljjUMij 
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yliOjjUjJI uLi^ 

(J^^loo y|uJL)l Jafl^ Llib jSjLt »....fH t 

.(2 - 7 ;J3Jli^I) ^IjjT J| jl jUsjvJb 

^ . xlftilsi) I *nXI (J 4 *L« 44 (I (>jb^l&lJI Oijub LlAJlO JLaJ 

A j^l 4 jjJaJI <jL^I IJjb ^|jkp(I__u)b .bbJLlP jut^i] jl 

^biJI ^ 0^ Cjiiiitii*<?3 dJub (35*" '**>111 <Ju^ yJsjwuJI g,. j?i“) 

Somatic mutation dja_4>u>^l CjI^^aUI <(|^3j J 3 ^ 3 ^ 

ibjJsu *jJc>j«*il) ib'AJI aJlill 4j_^iaiJl3 /^*^(SMT i_j^^Jai)l Ijbai^l) theory 
.(TOFT 4 j^^laill ljL-4«ai^l) Tissue organization theory 4«_4uj^l Jaj> 
JUp jJsjMtlll ^jia 3 ^ 4 ^ 1999 ^L_xil ^ Cxs^ ^^1 j |9 tdliS ^ 

S ^ 4 ^ 1*11 1334L4M4O 

[JPjA ^ 6^ (Jl SMT ^JL_444J^I 4 JI 3 JI S^^aIs I ^ 

JjuJioo j^S^l .Sjl >13 4 ^ (3 Ol^ilaJI ^5JJI SLiJI b^LaJl 

^tMAjVI 44JAP jjp ^33 ««U Oll^l ^ OijiJaJI djj jjp jl jbjfiAJLI jjQ 
4 JL^I OjiL jbojl jl£L^\ ([^J-JIaoJI ^} ^131)1 Jj I3JI jUid^l i.^A>_4uj 

s 

jjAt) tJJuo ijs- 5jr^ Olpuet4£ij JL>i| Jl SMT 4 jJ_ wj^\ 

.4432513)1 4 ^jmZ ))3 44 ^ 4 lJS^I CiLtaP'^LLI ^ ^39131)1 ^ 34 ApcI) 

(j ftUJI J jxJL-mO ^.X , 44 * 1^1 A^aIiII 3 .flU‘.|,l OLoJLA.i)) j[d» <dUS 
. 4 ^ 1 J 4j3laJiS3 c^*®^Oncogene Jlia^vJI juxiJ ^btll paradigm 


jll»;Mj| Ob^l^ 3?’5A I..A403 :(2 - 7 JjJ»JI) 


jjlfrl: j—jj^isil jjill J—5I3I Jl jmS’ ^_ 4 «»l 2 )l jj_oil OL^ 

4jjJ»iU 61X445.^ (j3ji>-T3 Ojoj) 4»_uo^l ^Js^ Ills Lojjo jQpjuJI 

.(TOFT 


b^LkJI JLc- L-IIS LhjA jlL^piJI jj—isu :j-iiL_pJI 04 — 93)1 J| 1914 

.(SMT 4j^JftJJ 5 jl4o-o <iSj^si 
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(wtjgJI ulj^uaolll 


.b^l 4pljj OLi53 ^5ki :1925-1908 • 
IjOjjq jrtjfcRj!juJtJI flti ti—> ^ 4* JI 1935 • 

flN^c^dhsiti 

.(TOFT 4j3c«u!JI Jip- 

iJljl^^l) ^J5—^ ^1 O S ^Jl ^J^ 1953 • 

.(« 43 Ltta^l» 

SjAla C.1^^1:jol pJ) Od^l (J| ^jJJ^iLJl]| O L i j" « i • 

OLljtpJI) jliojwJI (J—1^^5^111 SMT 4 

oll^l3 (^LbjvuJI 

.(TOFT ^uJ^\ Jap- hj^) b^^lpJI ^>0 :1999 • 


(3 CsIaoIj^I^ oL^Ji^l (3 SMT 4 ^l 1 pJI OjAb 

iJjo (Jaa^Js oU^ipJI i 3 4 ^ 4 ^ 4 % 6 \XJ^ (j [9 ^ 0^3 «^bi)l 

<^3)33 ^1 «iSj^Sll <3 oLbjuJI» ol jgft <»*) jl 

** 0 

^Sy^MkA djLd 4 !LuJ dijOjsiA 03^ ^ 6^^^! 6i-iJto (jl cj^ t3 

.(^^IL 44 yCW^I 5! 3^ Jill^l 3I Iljliil 

OLoJlSJLI i^Ji—pcS toft 4 jjc— tuiStl 

jl ^jla3 (^1 SMT l>x^\ iJLkJ! i^La<!ill Premises d^laiLI 

^^^1^3 Histogenesis (^pt^ui^l 4j>i„,. ju Ji* - ^jJsjvuXl) 

oJipo 4 j 1 lJub3 <Supracellular 3^ - J^S^) 

M 

djL^I fjjo ^_^3J3^t ^dJiibllJI sXls^ 

. 4 lj Jo iLo ^ (jLbfuJI jj 


(Jifi>- ^^^Ja33 SMT _ uaj^I djl^l Sj^ld OjH t. 7 ^ 3 ^ ^dILlA 3 

^ 5>^l jP 5 -apo lbA\ i^akU.! OUjialb ^ 3 !*:^ TOFT 4^Sl! 
Defiialt state ^IpJI .UMpJI S-^nXsjLo oUjISJI ^5 i55bpJl j_SlSill 
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Ulb>jujJI ulip 


^3^1 jjo fiUi OlJ^3 jjlS^I SJ[pS 

i^l 5 ^^ j>o^>AJ ojjJI .Sjl_jJu^ Synthesize o—-S/J 

Si^AstlA OtL>t^l ^ b^loiU dJIpcJI »3 Jl^| jl Q^fbJiJiJ S^T ^JLuiftJI 

<M <^.y ^3 Epistemological j 

j^JaXlIj 4 Xiall li^ Ijl^I XOF^T 4 i><ii >SII ^^ 1^‘" ^JJ^^ 4j^Isu jL^I <^\^A»t lis^ 

453dj?o g_-u(l3 cilitftlj Jaixj 3—ft>3 - Evlolution-relavant principle 

b^l 2;tAi?tl 4 _JUil 0I3 - bMeJI SiJuiio 01314)13 OL-il3*t>JI j 
j-ai .Microbiologists *Uifr ‘£-513^' -j-jIS^I 

Prokaryotes ^53J) OUIju OUjISD 4 JjuII i)UJI ^ jjIS^I jl J3J 

SjAaJI j| .dJi Jl ^Loj 54£»-3 Eukaryotes i53Jt 014* 2 »3 

dJLO <Lajl Jlo l^Jia ~ ^Jj^Jiuuc U aS^I Js. SjJlaJI - Motility aS^) 
jruslJI J^umJ apcubU) aJjLsil 4a . 44JI3 .b^lotll Jaai> J SJoL«< it_«»Lti) 


.Metastasis oIaJV !3 ^j^ll 5*4 qi^dUaitl 3 ^ ... L-Vl ^dlpJI qulA 

^3* J 513^3X1 life J3P' Jjuofllj Uaip tA 33 
. 5 wUi J Sibj SMT ijL-udi^l iJjjJI Sjiis ijiaj jLai! j 5 S ^3*31)1 J 

s 

^bJI JJLaS .^Lbju» b^ J-^ 


jJjLqj j |3 ‘^^^Vj3)l 4)3^ 4 . 03^ 4 j >-13 J jl I —<1982 

** ** 

(^^15 < 4 a— o^liaJI OLl^I dllj ^JLfr ^ SoUj OjSi ft .i * Ac 

f^A VJj cixB^iaXl 6JJb .duuJiJ ^ ^Ij5^l ^ UoS 

<SA4T 4 x 1^1 oluj 1^3 <St^JL0CO (jUojuf OLuJ> 4 gjAi JoJlpo 

^ 0 

J 43i44»)3 Sequencing iUij JJUij ^Ui)l J| j'Sl! 0 ^ 

^>^0^ .OUaj^I fjja hj^ OlP3dJM ijji «Ot^ji—^» J Obui^t fi -iftt ^ .k*"! 4 _)3l9u> 


j-o jolpwAui) i 333 ^l jOAoJI jjo ^Lkl) Obl^l Odl^ ?^llll«iyi 1 Jiib Jl J-031I) ^ 

‘4* 0^3 —AtjloCiil Jl^ b^^l ^ (^l e^)j3^l 

c«ijl3lA3 4 aajO» 41 44 < 1 «< JJlftlJ 4 jO^ ^3*41 (33^) (jiia.ec)) 1 -^ *» jlS 

(JjLuJI oIjaIs) (^a 4 —aJ) ^IjJ) 0*315 4 ijl_«JI A jqUI I 4**!) 44jj^ (3) ii)lL& 

Passenger olSj_ll OljiJa)l) 4 L 5 OlS jrj_t 0»_3l5 "H 3 .(Driver mutations 



129 



Q^ljgJI uIjiiHQill 


OsH >■ 61 J 5 la 3 JuS jL-bj^l J(niutations 

gr ^|)p 4 S^T 4j'i 4tf(^JI ddJL^I OjAtd jLuaSi 

Uj« hjiio 120 Ijr^l 63—^3 <^ 5 ilo OLiliDjMf 210 518 

3 i L. < H iilii j i> ^^Ipca ^Ijt^aI kvriOiSi^ 4 pcm 1)I dJub * 

^ ixlt^xO 0 ^ tip* A ^^Us>j*wJl ^JjO JjSl 

3 I dJL 9 -l 3 hjii^ J 3 ^l ^ J^JLiJI J| cIjlJ 6^3 

1^1 i^S- C>1^ ^1 fjS^ (^^1 OljAkJI ^t^jfv— 4 ^ 

6>a>4^I {J^ 4.4oIj> O^Jaj »lji^| ^jr^ <^b 5 ^ ^jJbUyi Ja^Jb Lu.^ 4JaJjja 

J54JO cUl^ .SMT ^jl ,Mi>ti\ <lL^I SjaU ^L..« 4 i^I 

4 (» « * > yi v33>XA ^ 3 >A 6 ^ olio ^ I I 

6 ^ ^ ^ ^ *“* Jiiol (^^l^ ^^'■ 1^3 *blT <*> 3 J^^b 

dj^laXi^l *At\ »Uj 1 ^3 (i^Jui^l IjlA) ^3 .Oolj Sxs 

jjLo jijS} <Personalized medicine (^.opuLtl <^JaJI 4^15 J| Oj^ 
jf;u«^ i 3 SMT 4JUJI ij^ 1 ^ 3 ^ 

olstjiu) (Exoixic <tLi-444iii*» (J^l^ 0^3 ,.i“A Ijumjij U^..?ii 

4jls^I dx^l Ja.(Chromosome aberration analysis ^ 5 _«u 5 « 3 j 5 JI 

Caoj^ lP—^ L>^ 4)5443^0 CiL-Ls- Sjl^ (jL-& Ploidy profiling 


jnuxlil ^Jl^5 (I^IjIIJI ^5 (JIS OLiUajw* ^ 


<^ fl i <i»5 ' (l^MiiU ^^3jlb3 .^ m lOj tlh* ^^laljL^ jJH-tl^ otjoJail (jAaMmIU 


iajjl jjo |»j 5 30 Ji 26 (3» g—**»l^ (j*dlp6 ^JLf- L^2 )j! j^—flJ^) 

^jLstJ3 Allelic-imbalance profiles (JUSH jlj-jill ^js- ^>o U^Ul (^b^! 


(25) 


«^bi^ o^ 0^1 j 4 aRajioJ) <tSAJl^l 4 ^*" 


4 aL^I SjiJa a^jLAi&l ; 5 JJI ^Ijo—( ull Li 55 ill lji_ft) ^ 5 jt— sI^a 

Ois dJi 0 ^ ifju TOFT Jii> aj>i (SMT 

O^Laj^l (5 *>^b[^^ _uJ^b dLo 0)5 o^l>al OLJUaruJI 

40^440^1 c6l^l (4pbuL>^l 4^,ill ^ "" *V^3 b^lf^t 
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UlJb>juJI uLLp 

^ SSLuJI 4 ^ <iJI Olji^xltl dJub5 .«Li^yi 

U ^5 l.,^fcHig- djjJu |jL-ft 3 

TOFT 4 Pbuu^l ^toisUj Jap- ^jftfl 3 » <i>-ljiP JO03 jjtS^I 

Jaslpo 0[H O^LaiII ^ bljia^l jJ^ ^j)oj%nX\ J-ijal^stll j! 

IJJ .*“^«Homeostasis ,^ljJI jjl^iJIj < 4 puuiSll Js~ 

SjrtxiLl O^Lpj^I iiUlf 4 _ j t^ ^ J^ld 0JL.PO Lft ul—^ 

4 puMj^l ^>jJ ii )3 Jap- jl jjja (JLpj ipu*J^I J^Ia 

34^ 1^1 y)«jUsjMJI 4 JdQA Jp-I^A gjAip JJ333 Ji ObAkll jl TOFT 


Theodosius c^^ap dJLP Ji^ 

^1 (jAiai* ^ (j il» :lju^ 4J35 Sjylo ijSjy Dobzhansky 
(j| .OklplAll OtXA ^laJbLwl djjblls djLupLl (^Lisi^^^wJb 

(TOFT 4puuj^l ^ ^ Ji.) J^ (SMT 4j.i wWI 4J^I 

Ja^ 4 j_Jai Lo...,.jim 9 .J^^ ^L__mi Ui^ts jiaJLU ^ o'*^^ 3 » 

JS<atill^JiitylciUsjjijUJJijiiTOFTj« ...lillf-JiS 

SA 4 T ^Ju-ud^l 4 Ji^l Sj.^ (Jl cdlS 053 

Ubj^b JjLH) - 4 jy^l j^l - ^jruu^ QUMt] Loj i^Ipr, 4 ^ jLj 
JJ3J5 cC)L^Uiil J—^ {Js’ l^jhAs <djl^ill 

OLj>^ 5 ‘ dJl^l oJu^ (3 ~ ^Jk £35 (di-^uL^iAuXI o!!:JL-£^I 3 


Mijts jLbjw 

(JA ^ dj JuJUj ^t_ulj 

hiojuiXl 1^1541 <SJJb jlS IS| ^Jilll Jl l 9 JI^ 

Sjl^I jjjo (^L^l ^juoJlII) StrotnE ^JluJI J 3! dpcuJ^I J jl^I^I) 

Odlp| ijl Ui^y cgrU-IJjl^b U^ SJUjUcjo d^jS^ 4 Ai^ljfL^I ^IJL&u—miIj 3 

djbjxlA L^^lj> OIS3 - dJLbjvuwo hilX duibjscX\ d*^ ..A\ l 
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oijIjgJi uUnualil 


^J_^l Lol ^^mlJ OjAiUfl ~ 4JlJs> j wuX) di^LtJLI 

jlS^ cdjl^iaJI ^ fjA VJb (i^jl^I jl J| ^Ui^yXI dJub Ji—^S ‘^bi^ 

bjiUi^l (dUJJ ^JUSLo ^jLLo ^ljlitI_^L) ((iUS ^Izij .djJhjvdJil (jjLil> 

SjLfr ^j 5 jL) ^jljblkll JLoJI (q4aSs- ^1) Normalization «^..,„**lal» jlSLjoj 
(dAUtfbO OlA^ ^ <L.^lj9^uJI b^l^l oJUb JMlx f^ja ijIj^aJI ^ 4i ^Ju 

^.1 ^JdJI 0151111 OJJ|3 4aILJI jlj^l ^ iLj\iojuJ\ I—jMpJI (2113 jl LjJ ^^5 

OLsS 53 ^ (3dl5l3 6X-Jt Ja_«lll 

KojJI 'SMT a^llJI SjaI? OU 953 i5J,pu35 <T0FT 

(4^1X1 4juj^I ^t| ,5,11)1 J^ Sj5 AlXI Ot^>3i^l QA ^ jLl (^bj^ ^j-JbUatl 
^JrUiJ ^ LL) ii>M> Uatb'i^S^) ^1' I OjjP5 j^l Oj5^b (^)5 

Li^ jj ^ (jlJl ijfcuk)! U^l (J JiD 4*9 


jUs jMi\ j«l5 jSAl^)5 ^kJbtll 

j(i 5 4 J jlS (Jlj^l gi.) Ojl>ll ^jAuOPcJ ^1 ^*01511 ijjQ ^*j^l <l_^kftjjlj 

iJub ^JL& Jlia Jdi^l (^ib L(j jib jvJ\ fjs- 15I (JI5 ^^15X1 ( 1*00 ^ 

(JliM (3 ^^l<,i..i.«i.tl jljHI SLmI jjo >^ 5 A£ .iiV<9 .^ 5 dL^I (,_*bll (3 

^Lb) fJS’ j^l 4 j lSJvsiXI jjo < 135 X ^1 C*ot35 4 jl 1^I ^LoJI (** otJI 

IJub ^^1 Js^s /“>Ol« 95 ifl ^5LJ jUi:i--*^l IJKb Js^ ^ 31*11 jl 
0*95!! jlo- ^ jjei5 .4^5!^ C*otll)5 4-05IPJI ybl5bll J50- jrv^l LjLaIsu 
4 ja ii *i'i ll 5 4 * < *>1i * < mJ I oUsImJI j.A 4 ^ ili *flA« t X I ^pr* <rtj Lo ^« *Q) 

olool (3 J 5 blJb 4L0 0 )S ItjLlo jjo OIS95IJI jj^ .^U- 4 j^ 5 ) 4 -j»lnJI 

. 4 k 3 * 9 l 5 j^l OLsiSjj j^l 5JO jlbjvJI 


^Loj ^'' '“j ji^Lo 5I ^5^ pLaJ| jlsu t **!& ^jbj Lo \jiSS ■“ 

Ol«f IjXlj oyUXI j-o (- 9 ^^l jj J5DI Jl)jj jA» :(JliII 5otJI 1_o^ 

•* ** *4 *** 

Oljlb 4u *1*3 jlbjuJI jl Lo5a£' 4) a 1 «< jl jja» BjL^ j^ ^5Asl O—jl5 
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(jUOjjuuJI uLii 3 

IIamj ><<^1^ «<<T V 4 ^*< A VbjIjI^ 3^ «« 4 jiAi juty 

4^111 4 jUJ^I d^OJcJI ^Xo ijs- USIjUm oLj_^ 1 ^JJI J>AAtl5 

f^ya ^S^aJLII ijj3^ 4 .UaC' jji^ (jVl .LaL^ tiUS ^IiI2m*I LIj 

ab^Vl) u^jr.AJIj ( Ol 1^3^39 ^^>4 

kl)Lool »l^^-j>|3 ^bXjJ ^Aflial^l t***! A.io^l (jAAXHif 03 '^ O—^ «l3fli"C'l ^^Ju-il 
(J|jUb ^ .j3Jiil)b 4 jLd 1. i 4 t>b«>l jpjbtX) (jUstywJt 

cjLtfbutf ^Liii0I9 ^^^1)13 t^jiio\j>ii\^ ^aJLifi^) 4 AAXptJI 

.^Ul 6>^l Cy^ <^3^1 v- 4 «rt«ll ^ljJl3 iJbloo^t 

«J[^1 dJt^T Ulj3jLJI j! j^l ^jJai o^l^l tJ^'S 

»UJl£ oj <^3^ /^^^SjLflJtjl ^^_jbl3laJI l^3J3^ 3! jUs^wJI ^L_0ol ^ 
4 —Qji 4AJjJaj 1^1 iw^Tatl ^ jjbl3i:^l dJub (jl 4,yjijx^\ 

4 j 3 apJI OUaoI^I *UIc- jjo Sjr^ ^Ijl-C'1 qjP> jAu .rtl 5 ja jjS ij 4^13 quf 

Ol^ J^ jiA I jjb Jh 93 .(53±f^l cJail uilfiul 0 ^ 1 /^ lALapw ^ 

jCLApJU « 4 jj 39 5 j 3 _o» ^blij * 5 JuX>JI « 0 MICS» «C>L_^3yt» 
5ab)3 Ji (3^1 La cbilpJ) i5 qp3jJ) 431^13 cinessenger RNA 

s 

x^jjua j 6 j3Jlm vLp^ joaopJ - Systems biology 41^3)3^ ^ 

^>a ^^3 .Weiss o*^ls3 Bertalanffy 1 ^sud3 

cllJLPbLI ^jU—A ^biaSA (j^ ( 4 _^JLd^l ^bi^l 4^^313^ (3j ( 33 _A 9 bL) 

(33^^^ ^3^1 iifbjb l)~^ ^1 ijifli. Ml] (jA 4 ^11,11 <»3 4 ^ li ftP ^<^4^ ^3^^^ 

J « jA 4 j.<,»■■„ ««. )l jA ^3 (^ 3 ^ia 3 {JI ibjIajJI jLlP^I C(^ J^l O^ 

40bujSll ^JLL^ 6Oba*a9clj| j| cUtj _wi! ^Jj (jA3 ^Js^ (J| 

(Transplantation [abop^l] 4ptj^ ^lijl Jj ‘^3-i®^' ujbwSlb 

^3iptlll) mJI 4 _ai«IjJJ ^3^^I ^b3j^) abj^l ^4^1 '^^3 

jU9j«Jl3 3A1II j (Morphogenesis JSJiJ\ 
j>SU iiJ (^1 OilSL_<UI 4 j>JI aL^SlI aLbJp3 ufl-iS' xit diJb 

i33lptA 3.>*J CiljLsiA_ JjS jA 4 p- 3 jiaJLl 3 

M 

^3Ll;^ 1093 (JplSltl 4 jm^ ^JS' SjJLoib ( 4 ^ jA Oll^l (3 C>La3jbdLI ja 
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q^ljgJI Ul>piiuaj| 


c<L 1 j Jj *>3l ««>l ijl ijfSil ^c\^\ (jjQ (IjJ 

olou^l ^ <b j;^ jX' jUbu emergentism ■JQ-la J 5 ^ 5 d 5 P 5 

CjU 5 Jij&tl SjUl, 4tfl jL ll3| jib j>jJ\ ( 3 i (U 5 «x l^ 5 i 3 ^l j 

^ •• 

% 

(^^1 Crit^b^l \^Js> O3AJ 4 jj]al) ..iMI 

^LkAS* I^>AAj ^i. 4b**)) ^ ^ 6 JoJui> dJsk^^Lo O^ j ^ f 

,<L^I OU 3 lXjLt cjLaI>b 

_ * 

Dr Murray R. Blair jjJj .j\ j^>iJ\ Jpt^l lU»^I IIa o-jSo Llij 

Sadder Grdauate l^l oL*)jJlJLI j}SLt , 3 jL-«JI ju^I <(2010-1928). 

<1982 - 1980 S>flJI j Tufts University ,__><*i 9 lj isAliM 1 School 

* 

.liftlikoj LajJU 03 (IjrUXuuo IJUIS 3 Ij^ IjS^ jlS^ vS'j^b 
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UUUL^ lie fULAoJI LOJJI 

■ I ■ ■ II I 

UjulaIJI pJLcg uuafiJJI alajU 


« III ii I I It M * I 

gjgxxJJI piiOJ oiiLi ULfig (J^ 

ajiLuuj^l 

Jay Joseph 

Carl Ranter jUlj JjIS^ 

s 

If* 

4-JLm 0<2)j3l 2009 ^ (3 

American 4 .hH 4 _* 3 uj 9 JI 

** ■*** *• * ** * 

t55l3 J—*bo gt_5lii Medical Association 
Neil J—*j 4__j ^L_9 Meta-analysis 

jl o^sip-l^l <b Risch 

- 2003 3 63iLoj3 Caspi ^jl5 

b^5 JLd jlaipI 

Genetic variant g—J5I1II 

'Aft iiOJ - SL^I 4 
4 jJL o ^l 4 _^ljjJ) i^JLo 





«3i5,ii5ffrH dJSw^l (j>-So Uj» 

dJj 

«» 

I^IaJLS 
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Qijljgil uljiallitUI 


LiLAu 5 l l^il J 5 I— ui$ g__ 44 (l 3 ,3X0 jjp iip ^ 

uJaJI JLm (J ii^lj^J) cjlooiyj ^JlOILLI gj^ljJll (Ji 4 jt ilj 

« 

40 U 9 I 3 Aa OJl& l 3 jl_«tfl Ad 1^(5 ^ ~ 

Up-Loa ^>So ^ g_ 5 liiJ) dJub jlj^ J A flU 6l® - <^^J3 i—lji ^i 
J3l*jb ai 5 UJI OUUoUI J^\ a^bjJI 6AA CJU a 2 s 
O lalPi^yi Jlo c 4 _^Ull il ^ C' 

l^PtSlli jlj!^ ^>s 6 ^*^ f 'I 0^3 cM *je^ 

tU^H A ^ji^l^l c-JoaJI olj h i ^y i 

^ jla) ^lilll dJub ^ 

:^JCra <LluxAi]I ^lj 3 ii (^pA^b Cxltd <2008 ^Lr)I ^ l^L^ui 

OLtfIjjJ OUai^ CtL*AtfljjJ) f^yA j^ bJliM (jl 

It** 

ijSijiii ^ td _mlu ^Wl (3 jlj^ ol51 . ^ la bdt j —^3 

,>a 63Uaj3 Robert Plomin 05^03^ C>>j 3A ^3JL-«JI ^^3}! Ji»b 
5 jaaJI) IQ elSJJI djjLsw 3I luopuJtiJ Ll-Ji 3^ 
jl (s—b i 5 6^ ^33 V^ 2009 ^L_aJl (33 

^b3 (Jlp ^ iljUJU ^buJI j\j^ ^Afi. dLastja jjft ^3^3J CJLaj 

2010 (^udi i ^ jUx> lJ S'^Khjisti,) hj^\ ajjAiJsJi hLj^\ 

t>,..y,^,ll ^» dj] J| )3jl_i! Aid djb3JI ^3 Cognitive ability 4 J^I ojJloII 

( 3 ^bJ) i 33 ^ 3 * Ap-b Locus (3b3 2^3* ^ .o— « «i 5 

to ^Js- 2^311 (^^Sj 2012 ^IsiJl 3*^«olpfcipyi q^^LJI o U Ail (3 «15^aJ) 

dfftj!tjit\ Citui^l oLo^b^ 1 aa&» <jl 63^33 (j"Jj ^ *1* *»l3 3^ 

l 3 rf£iJ 3'3 .«^lxl)l jb^ jLkl^) ^Lol OAa^iP Ad obbkup^b ^31^3) 

rvitlS (Jjo AsjI 3 Jb to (J| 

JbJbdl — .wjjb jIapJI gji— i^l UJiXm ^3 ^ ^ 

^t^lj u9L.m: 5I l4lo5lia Ob)^>ki^^l tjpsu Cdol aid cSoixit 

^^ybhiAil i.^hH JIm ij ^Oilll 5 jf 03 ftjaj j] .4a—«uilJI jblj^o^ C>Uai^ 
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UUflil! fxicg (Jv n i Qi lt ulaU uLip lie piibJI llxJI 


UUaj ^JllSJu Behavioral sciences 
^3^3 ^>>^3 luOfoJtJ Pathognomonic is-olj jbl^l ^js.3 
okMI Ji OLI>oyi dOA jl (>. ^jJI .jtWI ^13 3 ^^ oljL-^ 

Genetic vulnerability ij|j5JI a^lill ^ ^ l^jt Sjji 

} ^^.Aow (JHq ,^1 JJi y 4j| y| JtjtCi\3 

^jIj^JI ^ j|i I jS^5 

^|J3 ^ ,^b jA OOjIj ^ ^ diUji iaj! 

0^1 i JJki 2012 (.Wl ^ ^jJI .4^) 

6 jA3 •(4-_4«lji ^^1 yl^koVI) i ft flJI j9jA K aa wt OLypJl (^1 ^ 

(»UaAU J^p. h,xAJ^\ (>« IjfjiJ j| aU^JI gSllJI 

/^*^<4puPto jS. j^So JkS 

(^^mAaII (3 OLa^I j^ z« aXI JuLaU ^jLal^ jjl j ^,.0“ l*J | * ^ 

iilliA jt ^ ^ ^ip-b <tJLflAj <Ji5^1 ^ l<^ 3 

03^ gt?” Jptj jl 6-^ « 5 jiS*JLI C)bljl!xo^» OLjl^ 

^lpt>-l 13^133 jjip-UI U \JlulS 3 ^3 1-3 

0 ^ 3 ^ .(‘L-ult jl^l JUx.! i qv-» U IJib3 . JULI) jrv—^l 

^^1 jjuaaJI .axAuAill OLa^I ^i gJ3i2Jl3 4 a« < g-j l Obl>k.tfyj OU^ 

jh«j jx ‘At" Wilson 03-Jb33 Latham |»liJ ciS3A ^3AlJ 

genetic predispositions OblJutiwil! ^ jkA9» . aLlst ) obliiwil! 

4.UAuil CjLu^I il5» (jl3 «<a*3LiJl [^BJasia] jLhiil ^3 Jm\^sS 

aiSbb ^-jaJx OlsLtuS^I (iLi ^ (>>>aJJ 

«* 

4 AAl 5 dl 3 ajjfUkUijJI OUiSlI j_AO JS" CiSllal <qh^UI oJJLAadl ^JU8 J^3 
J1 iJlj^JI oLsol (j 5j3_lajl,l ^Lll i5i3:L-«< UlS r J *.a hg 

iO^UA^il) oLa j to ^Rii—4uj ^j| fj^.€ Liil (3-0 iJ^3 OldL_MiSI 

(3 3a,>( «JI 4jI^I oI_«»IjjJ (^[cxJl ^a^AJI jl ^IjSI 5 A La> l_i9Jui> ji_i 
OLii^ 6^ 6-® (3jLa» Jl ( j aWI il§ qi-^l fflij^l3 ^131113 

.h^^yi 33SJ jl 4^5l5S;^| CjIa-^I Ci\si^^ 4«.«.Alt| Obljlioiill 
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Q^ljgJI uljiHiOiiJI 


a^l3» mkyi ^b5^> ^U1 41^1 Ol3l-«JI li 

■>1 A^ I ^ ^1 AAJ Missing heritability o-dJi^JI 

4^1 gSlLJU Si^aitl JAS 

*|j3 0 ^ tib—«» 

*b3 1 ^ 5*5 OIupJI L-ri >553 4 « 3 L-iJI 4^1 oUI>*^iII 

jS'i *2008 ^LjJ) .iu—*AjJ1 oU-ail (| 5-d5^b 4 *_-*iJl oL-)I,>k^ 5 Jl 

V.>,it a^^jl jLfl>l*AiJ JWi - Francis Collins jiJ5^ 
j_jjdLl3 3 SJL-«»aLl C)Ui>l3JI National Institutes of Health 

National Center for 

3A» i-ibls oT - Human Genome Research 

^3il ^ jl 53 JWl C^5ll i 4*3UtJI asbi ^ i ^1 

.dUS 

• •• 


^^Ui3 .oJjjLJ* 4 P 3 a^ U 33 ««6i3SAfl» <t*_jj 3 ill a^ta ol 

4Jbl3 tV» Ojvl9» J3 ^3^' isUjiill OUji 

6 lA 43 >sil [ 3 . oUj 3 i 2 l )3 ^-> 3 ^ 


Sjjb 4£.5 «j?« O^ 2009 (‘UJI i3 /^®^«31ai-*u jOT Ol—b'^> 

c 5 J 5 iU Ten 5 J 35 U (ij^o 4 _«.l 3 ^ ‘I 

Ob^ 3 J) v5 Office of Population Genomics jlS—J) ^ 3 ^ 

j 3 ljJI» 6*3-^ Nature 31 j^ j ^l—Ls <4^>!5^l 5 J—potl 
jLioj ^^^^Finding the Missing.Heritability .«0^3 -0 U l ^i*-^J 3 ^' ^*3 


<Cjdi^yi 3 35 b 3 JI 

J *53 I3J3I5- ^3 * 5 -L_flJI i CX^bdl (iUi i L^ 


iJk^ ill vflUA bb3ibsj3 3t^3^^ .4y_-uJ) jfjbJ! Cy^ ^3— 

, 3....Ali i jj. 4*JaJI Oitbj) i UsLJt^l ^ 0UJ3I1JI a- 

oilWi 0^1 ai_ijs^ oijujij asp -3 f J1 bji— 


.ftjsiill UjIs iiSLJU jl li d_i ,^1 ^Jj oSJ fs .« a ,, . ..ajJb 

^ iajflJI 133 >)I 6- •'^ 3 =^ * 3?-5 f-ie J-!l“ >1 
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Uiiiill filrg (juuaiJI aJaU uU^ ur loJI 

^J^iU 61 .«^b5 J1 ^ 3 *j l^il ^ 3^1 ajL.£>^| i_Jbl5 

«<Ui3tLI 5iLll» C6\S 5 ) 3^15 J 1 

6 ^ jSti# jl jvfr oUaLpj^ Dark matter 

/^®^«(A3w) 1^3J 4 ;^ ilsL^LU 6^3 <lAjjob Juaj 
dsj^3 «6i54iA» CjLa> dbjb jl 6 - ^ »UJWI jl ^ V^b 

OaJS %ia 4 ajL-« 4JI CjLtftjjJI jl ^ cL^L_ijSI 

'"*'"*^1 *0^3 • b" **- D 1)5"^ Jyol 3 *J) jl jlft tjcIslS 

5 I • ^ *< nm . «i tJ\ jl •IS'UI ^ SiJujw OLLu?- j^I ^ j^ 

Jljj^ jAlpcll jji ,4;i_4uii Cjbbk^l Jajtj\ J*pj jf 

jji OLojUl oLiiill jl^l 

4^M ^ ^3 ^13 ^^1 ^1 

jaS^I ^Uia>l 4 *a2pJI - 4^Ij 3JI jKs^t j| . 4 * »<,fl;JI CiLjlJau^^b 

(3 L?^ —u*j>l3 ^baSlI Jl ^3!)) J3P03 4 ju^| v_»3j_JaJI t»jjb 

^S-^3 ^1 6356 .2 £^1 J >0 * 5 jSL^I Jlft 4^1 OUbkoVI 4 JL> 

Jai^l j 3 U) 3 j 2J\j3i\ i^l jLajl jl b)] < 4 .^ 3 ^! ^{^]}\ ^ h^JcJ\ 
^ 3^1 jwso ^ ildj «4;u^| *t)Uj!kf| 3 ffsi 1 ^ 4 ^ 31 ) (j)l«j^l Olj^ 3 i ^ 

^ UsAP- .:L_bSll3 jwSlI (i 4_j)^) OL_«.lji 

jA ^^1 ^Jp 3 .Quantitative genetic research «iu> 5 j| 4 *i*pJI vi»lpo5j|» 

^ 5 -.I 3 JlLi ^ Jjlw 1^1 iJl . 4 jj 3 > J 3 I 53 kp. JSbtJ ^^1 oUlji jl 

^bJI ^b^l jlS" u .4i:*Jl3 ^lj 3 JI jAl 3 »Jj iJUipsi) J^^as 5 j^l§ 

OlA-a)l jl ULSjS'Is - 45>Aa OUiP- dilSg SSjJL^ ^ J j 3 S[iUj 

‘^> 3^35 ^ U 53 .(^ 3I J!j3 o-L-u .1 ^ «S^!J) i 

W 03 ^, jl jSbff 4 jUiI) ^ .<^Sll i ,i^> d3LJI ^>0 \j^» j^ 

2 c*p «3 - \^^ 3 » ^^°\«Nurture 45 ,tcrJI 3 ! Nature huAJ] ■ .. 

••• « * ♦ 

4*5^1 Cjijrollll V l^fi CjL-«<tj^» jl Jl - Ll»1; J 

** *» 

Afi 

M «* • 
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^tjgJt ulj u aaill 


^132)) OLtfIjd 

Oj!^] 1^1 - ^1 OL-*-bi3 ^l3iJl oL^\j:> ul 

.4jIj5JI ^ ji ^^\ 4 *— 4^1 ^Ij^j) gSliJI - 6-i-r^' 

0^1 ^SjU. LuSUs OS3 (3 (^1 ijlpoi o«J J1 ^>--3 

^Jj jL^^l i lil^l ^1 JJjJI >35 (^>3 

^323 (^1 OU-oll ^ 3 -JllJl 3 ii—*AlJI obljk^bll ^i OijroliJI 4^*^! 

3 .^^ iJ b (IQ ^U/») .ISJJI Normal distribution «Ljuds> Ljo 333 » 

j>jjJI ^IjsJI OLiIji :^l 3 *)l Ol—«>ljaJI (>* u b ' ul^ 3 j 

.Sjup- JLa l 5 >jj ^'3^' OL»bi 3 bw ' 3 ^y 


3 .:gt ^^\ - Uw ^JJI ^13211 OL-«»b^ OJ^ -I" 

IjUaSp-l) Monozygotic C)3Po^l ^s^\^A ^l3lll OU-e 4jUtj - «(»l32J) ^» 
^>3 bw I3JJJ C^JJI ^13111 i bw * 3 ^j 3 

Wsj o^ 'M -(DZ ^l3iJI bla:^\) Dizygotic 03^3!! JLiS ^^3 
jsUjill o-L-«*l DZ ^^513211 ;^33 6 - VAl MZ ^13111 

^ «l^\j^}\ 5^3A» 4 iAU jl J1 ^l3iJl jflliki (^132)1 3I 

^ filij d*Jj 32 Jl 4JL>ls Obi'^SS yL.4*Lp- J dji jjo j3^yA2—«*J ^ t>o3 «i3b3 


J30- 4 j >3 oLi>t> 9 ) 6JL-ft O"'— ^bL;2_4-3l) IdA J1 63^3 

^132113 MZ ^)3lJI ^133^ 3^ h^3 ‘^>3^* 

^b iJJb (J>3tJ3 .bi>23 4 j 3 L » * “ o C)l2^ 6ljJ^ 4 _-i«a 3 i>o DZ 
2u^_^\ IjL-^O Equal-Environement Assumption «hsL^\ i-lJI 


^^b3 4jLi3 j liiji^Mj MZ ^131)! ^133! ‘dai—^ ;3lalll l-AA 3^3 -(EEA 

^ hB 4 jUI i DZ ^) 3 i)l ^\ 3 J^ ^Ia 23 j * 4 jU ,1 i 

.j 9 u 4 « 32 Jll ^3 


4J3U1II iLJI 4 ^> ji ^l^li 6^ :,3laU,l ) 3 jb t3 

jl Jlpo Jlpdl lJuii i oUjSII fl3^l j 

49 U »|3 /^^^DZ ^13211 o-“ ^l 3 ^t 2 :i 33 ^ 

4*—^ MZ ^)3lJ! ^133^ *bjb3 1^1—^ (J1 
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Liaiill pdcg auudiJI uJoJU uli^ Qc pjiiaii uaJI 


4L.l*x> - 11^3 .DZ ^153! Jtsl 

gsuii jjs ,eujj3 as^i js] 

^l5ljt ^I3j5>l OU-all jjS^l 4-^1 ^ 43I ^1^1 

^IpuT l^ cJ ^33 4 puiJI - DZ JjLi, MZ 
4 ^ oli M-15 Ij5^ - 

.5*1^1 cUl5*J| ^ ^ .MZ ^131)1 2.|3jl Ublilij ^| ajLaljtt)3 

jSl oLwIji 4 p^I 33 ^t iiSL-UI Jtu^b ^ ^3] 

.1^ ailiPM* OLio jjAj oL-,ljjJI its ^ 45jtm oL-P3^ 

oUljftit 5 wU A 7 , l t J| SjljJlpJI gSlij c*fri ,dJi J 1 ^aUJ 

J^e. 05kliL_-*iJI laj> jr^ ^13 .a5lj3il ^ i JL-b 


<rf^l oT 65 >sJ 0:i^l3itl ^ 131)1 j| jjiUI 0-3 

/'®^DZ ^l3iJI ^1 dJ 3 0- MZ ^)3iH ^\^j] bbjjpo 

4^3® 4puaj j j 3 o-i-«j ^<^1 ^ 3 * ^ 3 ap^o- ^L-wl .^SJ 

.4JIJ3JI OljjollJI 4 > VS3J3- o*^ ol? 4j3L4Uil i^| 

^I3ZJI3 MZ ^l3iJI oUUj ^ 3 Ui.| j3Stl 


<li«Jb iLo Ola Sr^l 5 ^ i^ o-i* >jibp-l ^1 ‘DZ 

05 , 5 -^ JlSJ li (» 3 l 3 :JI i^lj jl» .dJa J 1 iJUlj JI|_J| 

ol OL31 Jx>«3 (.I^dl Jc 4_il J 1 i».|^ 3 I l_u^ 


.“^)J|^| io^l , 3 ^ ijllM Usilio-L, ijjCsill OLUJI aJu» 
4 j 31 _«*i;i ai*j) ^jB ^ uisi ^13111 ^\j ^1 4 Jiiji 4Ptf>Jt ul 

OU^ «( 3 ^» 3! «J| MZ ^l 3 lJ| 2 .| 3 j| ol ^ ^l3_jJ| g^3 


^l 3 lj| o- Jc. <J3i_«J| aSlj^JI ^ (^b 0^3*^ ^ 3 Ju^^ U33 «Jim 
3ib IIa ol ili» <DZS ^S^l3ill «^1 JUb 63-i-Uj 13315' L-tfj» MZ 

0MJ3 (bjb ^3 oj^l 3 J| i 3 ij ^^13) ^3JL_^| ^3 ^,1 

JU^ 4 ^ 3 LJ| 43IJ3JI uu 2009 (»bJ) ^3 / 2 %djL-iiJI IJla Jlo . ■■-. 
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MZ Cal5 U lil 4_3l jt i>» Johnson 03—05^^3 Segal 

4jLii)U oi^ *E)Z Ch» 

.<'‘’^«^lj3 a-L*-t Jp ^UJl 

^3 cU a_^ 3I ol* i-^b (3_i*sj u^ 

a.i^ l 3 I 4»_> JaJJl 6 jui> jl OL^l 03^^ ^ 

M «• *• 

3^..t l Jlfr OljUfl-bll t>0 iUL 13^1 ^ jl j-a ^>11 

^>a3 131)1 ^ 4ix^ ^Jj /jj til OL-ljOJl difl. ^ f .aj3Ultl 

Scilft 243!—«li,l 41^1 03 j^ 0^ i>® .olsjUil 

ol VI r^«3 * --U I4JI I3L-333 ^lsi)l jl 03P rrj ^ U 

^l3jl J»aj u- l«U£J 01:L> j3JJ^. MZ ^^l3l)l 5;l3jl 6^ 

^^3 uiaij (^1 aaiii^) oulji jl 3^ -u^ c>p j33w ol -oz ^131)1 

olju.^) Uul Jiai OL-Iji j Oljruuilil JkJ Jojii 3 ^ 03 ^ 

.^131)1 ^Ijh*) ^b 3 ^) 

^l 3 jl oUUi a- ^ MZ ^^l 3 iJI 2:1331 OU^J jl 

^1 ^ MZS ^ 131)1 «, 3 ip-» Sr^ ^'i^l 

jobJl l^il^ Jleo ^l3i)l» 03^^ jJ'^) ct^bJ) j^ -Jl^' S?-^' 

Circular reasoning iij3ljJl (JVji-^ 1) ^^laiil jy>.ipcL. «*>j U} «l4> 

.^1 ^ CH^3«:urf o- 3 -bJ bS 3 Jl 5:^. 

^3jJI jbljtsVI jb 2:lii^Vl JlaIsw ^JJl ^bJl ^3kLil» 3A tijSldJl ^^Jaii,! ji 

M 

^ bjls ^131)13is-b ^JukL--l Jj3 Js. 4Iix^ 

^1 .^13111 aisws jjj>i^l 0^1 oL u . « . < VP > liA g^l )3 ji> 

jl 13PCL12-0 J asij^ll 05^3 ^ ^131)1 (| i 3^1 ^bJ^l jl hpb j 3 ^ib 3 
Jl^l jis <1353^3 3^^^djlj5)l (-*.!—-^ 5^ ^13^1 J J^3)-^* 4jL-^ 1 
131 h» 5^ ^132)1 2 - 4^3 ^ 3 *-"^* ti — ^1 

^^1 viUb j-o 1^1—^ ^1 oU*i j>2^ MZ ^131)1 2;)33l ■ o**j3 - 

^l3iJl 
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UHiiiiJI ^xlrg uuuaill uJoJU Olici qc pi6o» lioji 


4 j L Ij(j 5 j5dj|5 ,^LaA)) ^l,lpo| OLjjil Lj59JLa 

^l3:aj ^1^1 4 ^ j| ^ 

t^rtoco DZ ^l^lll ^Ijj! ^\joo] 45^ 3 I ^ 4 _^ ^ 

DZ ^! 5 iJt 4*50^1 iJiUll jSf /"^(43UI (i 4.7 Jjlia 45UI J 11.3) j.- .W ) 
^LaiJI j ^3 ,^| DZ ^Ijlll ^ 4 _^ ^1 ^ 


gw 15> d<?o ill ^ 4 ^|j 3 ^ a^3 ^ 4 j 3L*19 vjli^l^ j^JjJI ^ 

li Jdsw i-_«J .dJa J| 49 UI Oiljutll tJJb 


^gjl Jc .(^l^lJI Jji.) ^ilasJI ^ ^ U DZ 

^ ^ DZ ^l^iJ) a^lj^l 49^1 jl 3 s.g^ 

^i/jvAj (^1 Cul 5 a .^LoaJ) 4 *;;WI Oljru«i:JI ^ gSliJI aJiA 

ga*w ( 4 ^ l^ ^1 ol:^ ^3 .a^lgyI ^ ^ 

6 >- 5 >>«:iJ gjlil g^ ^L>iJ| ^ Liil 33 J^sl Ula ^ .jL_il 41^15^3 
iUa glLuJI odA >333 .ULjija] 4 ^u Jajl3gJ3 giatw A JS| OUuJ 

oU^I cUi9 jal5 ^ ^j 3 iJ| ^. ^^1 oDja j Ljlj U5 - 4 j1 ^ IJU,| 
/^^^vs>-Sii a* 4 uAi)i oUgiaoii)3 j ajUiPtti 4^13 a^ij3ji 
g-U I4I J^3l5 09 ^1 4^^| oL>li;;i«,ill diXA ^ ^>3 


13111 oULj 

MZ ^13111 ^) 3 jl J^] 4 j|^) j^^Lidi ^1^1 ^ 1^7 ... \ .1 

g-l it 1 *^ g! g 4 ii 4J35 4Jal ^dli g^l ^ DZ (^ 5 l 3 lJb 4 ijli^ 

jll-JI t3^ 4 Ol^atl3 4...^| oUgk^iU ^>0 4 j 


. 4 w!j 3 J«l 3 * J| ii£.[s^jl 6 ^ 

J3a 4 il 9 b> 5 bl 3_jb ^l3iJl ^ ^ ^tiii ..J .2 

4 -*ij g*UpJ) DZ ^l3lJlj MZ ^l3lJ| gl JUls-il 1 ^ ,451^^1 
JS" <c£Ult .4^13311 Oljrv-jtlJI ^ ilju 4^1 J_^l3sJ| g^ .Si 
. 4 ll 3 b> l^jl jAlectI ^l3lJl ^ ^Lg ^LaJI 

^ (Jilj gi?w3 c 2 ^liii_a,it| J3J 4 p-tiLI ^aSl) gL 1 ;<»> JaL^ g—00 

^L-Ija ^ QjJS JS] g«J j»!3lJ| ^ gl 1^ ^jJI ^ 
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oiJijgJl ul> jiuoill 


jJI iLiiixL) vlbLiJ Ss Js’ 

Wilhelm Ostwald 5j5L^ ;5lp- 

^1 lilUA vJbdl OilL-5Jll *)» 4 

0y>Ji3r" aJLI OL^bjJIj (ilaiil,) iUS OMIa- 4_jwu 

l^Lufi>bj3 l^Jfr ^5 Aj ^^l OL-i-o^b Obdljfv3il! jSt *bsU IftJ i-ft-S y 

^ ^5915*) bl 

6^ 43^ .5^ J*' ^3>J f3l53 

Sju^ j£. \3iJ odjJ* ^-5l^^l Ol—-bi J1 ^ 

Jp ii j d>lpol J-l. .(TRA Ol--bJJ' b'-^O Twins reared apar 

^Ut*; Bouchard jL-w^j b^^J^iJ (^1 oJ-j?- Js- I^jjJ ^>>^1 

.iuapu-^b (IQ ^ 4 . laaJl OU-aJI j Oliib ^Ipu^I tlto 

^ ^sh a^p^l ii Cj)^ cdJS ^3 

U OblSbU.) 6Xjb JjaJij /'‘^^OiASLUl 6ifl> 

- Sjip- Ja I 5JJ3 ojjJI MZ a^ 4^ ^^5 ^—»> (1) 

jl ^^SLc -(MZAs ^)3l)b bbale^l ^1 jL-UI) ^t3l)l 2;l3j^ 6^ 

J^t 3 J Clli4> jl5 431 ^ 09 Jt- 13 ^ 

.SOjOC- Ol^i-j ^bjasw 

5-bjl vlkS:L--l ixUai 3iP.3 d)U 61^ oL^b^JI i> <3 (2) 
^l^iJ) ^bjl jtSl 5i55LJl OlA^l (j biuo 4^ (>jil! MZA 

.U^aa- jlSsjiJI ^JLoj?- (j-o MZA 

iS^ Ol^ tyfa «iutfjps—iJI»3 «pl5aJl» jl^ loj L^ J3 ®" ia> (3) 

O-UU 4bl93 

Ju3 ^15211 5b_^ ^3^ Ol—a^l^o J^13 t3 t3 j U i ^l^ a 3is>-b J—1*3 (4) 

ObUJI J1 J3^5Jb ^dAl—^us oii»r'o^ l3*>'A--^ f ^ *4_-»b4lI 

5j3Altl OU3l»i,l3 

Ol X ij?cLaJl ;j_b?o jM i£)l—iA jLS' 4 j! J—oiptXI 0 —® (5) 

/^^ObUU l^\j3i\ 
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UulqjUI pJrg ouiiiiiJI uJoU uliri P 4 ^l 


ojjji oUji jjiAji ajsLjm jaJi 

^l^itl ^l5jl Ij^iftrtilfll 3.i*.fc> Oljob Sjl& ^Js’ 5jh< wll ^ Sj^ ^Jl£^ I5^j3 

153^ ch ^\ MZA ^15111 a-jliJU 5 jiU) OVWI dJb dUi L-f .MZA 

IfljiQ if 4S|_^jlo 03*^ 0 ~^ l^t A 1 ^ {OLhnJI 0ji v.>aSj^ * ■^ OJL^ ^ ^ 

MZA ^151)1 ^Ijjt 4 * 4 <*) (^1 ^Jl* 1^3^ ^—mljjJI (^5 

:43l lif '3 IJu^ 

^ U^ ^^pJU OUbU^I dLft Ci_jl5 ^ 

JpUaJI ^Sj 90 ^JJI ^ 

l-oIim «^3AJiJI fJU' t^l3l}| Cjij^ ...^dlxJI OliblxJt^ 

^1 ^>i V ■ii.iaj <)»x I ^ 

^ - iLalf' SjlpU 5 - C>j^ cOli^^l OJUb ^ U3 .dLJS 

^jJI^ 4jaljtll Ijli^ ^ajLXo ^IjT) idLiPiil aIm IJlj^ ^aIIpuo 

1^111313 ..Jju> iUliM ColS <Li^l t^b^Uiibl C)^lSL^l3 

^ v^kfira 4;^3 iJLp I3 UIa> JUI?) 0^ ^l3lll 

ColS <^1^1 ^ - 4L. Jiuj ij ^3ljT3 i^^j£kffo ^jlS^i3 cJIaI^VI 

^bh^l^ 34 Jl 9 Old^lx^l ^13X11 tjpj^ All 

*afc ^15* hlc- 4^l3kXAll ..^i ^3 

01)3X11 (JIp Sjjg*, Mi.i\ ^ 3I 4j3iAJ1 ^jiAialxJI Jaa)) j ^t^A*) t3l^ 

J3JJI i i 4.^^ All iAhid) OU^I ^ Jl -53 >3-,, .akUJI 

Ol^^i>X.*uA ^1 Jk.^X.^13 ^*3^ ^^*^3 ^IJJI 43^3193 

/^^OljUai pIjljjI 3I ^^35 

4 J 3 IAA ^ Cy^ 

LiJb ^ Balck Slate ^3_ai!jl ^3ijl oils' ^ JioO U5 olp^yi 

j-o Nurture Assumption io-ijol! jbljLilj Steven Pinker jS^JO qJuJl^ 


I 3 JJ 5 ^) 3 z)l oUlji ol pLcil ^>0 (Judith Harris ^j\jb 

(3^ OLojJI jl ^J| jrj_ w 3 » JSt_«)3 (J 5 . 2 »jl 3 JI 4 j»^jaJI 5 jlp- 


OlsMij>l (j Jl ^jajl i^ptll ^ ijijtoJLft djLwJ ^ 



/^^^«4jJjfC)l OU^ ;3 
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uljxjiialil 

LU MZA ^l^jl j 4*1^1 OIjjjIiJI 

JJ l_« aio3 ^5JL--^I ^^15 L^b 

asUlIt^ as>-jm ibiLasS^I - i^Uii?-^l jfliKJI Ja ,.A 5 L S^Ui 
LSIj 3 J!l^ ilj-sSlI Sop- I5JJJ i>j 1II ^il^it! ^Ijjl .4S>..A.LI 

4^Us^yi OljrollJI J| (4 —uJij OS^JI l^jJ^ 0^3 

Richard jjj iJjLAsjj v 1 *p-IJI 4^ 3 ! „ <ii.ll 45lj3j| J1S5 JJ3 ^5jJI 

^ [b^bi] j—^1 0^ ^5^1 jrob ijill J^i .a»l 4j| Rose 

5 jfi^ (^*Aa Jliil (J. ^ —b'^3 *jAjdl ^5 (j5^IJalj 4 _ 5 ^ 

JS cASl3X)3 OloLjd)^ OUUlibVI (3 iti3pJXI 4 jL-»uJI c jjS t fl 

^1^1 ^ 63SJ 

islJjt jl LJlI < 45 b 3 Jb iiSUfr oU_rtSt (liSbfc3 

qjiJLJI jL*^l qu SjpsiII obibJI <3 obttL ^3 jrdSo ^JLa.l 

Caucasian (qo^^l) ^q&ll qa 4i:i^3i^l aojKII qA jasJI i^ya LaIp 11 

Cjlj^b J3^jJI qA SlflitiA ^bjl qy aJLpti 4jl ^3^ Iaa 

^3J Swlfi^l 0^3)) (3 100 Ji 11 qA 4jjAJtll dJLo-qil J 

l 3 Jy qjjJI ^ 13*11 OL-ljjJ ^All OlkJlitI JA Sjp^b ^^lit9VI JIUI )j^ 

5 Jp- I3JJJ ^^iJI ^13111 ol—tp^b 6^ 63^33 jl—^3) ql 5 ) .Sjp- ^Js- 
CajI 5 dUi 4^13^ Jju q^3 (quli^l3 jAJcJI j3od dj^lsA (3 J— 513^1 

aJul) gA JaUzU ajl^ 

j )j^ ^3JlJaIla» MZA ^l3ill ^bjl jl ^5^* bj[9 ci^so 4^ <IJJ 

^3AM jl 1 J^3 ^Js,] Ci)i<XSL€ 4 ^ 3 l«tll 3 iL luAJI 

4p3a^ ije^^ MZA ^131)1 OlLLSj! 4jjL5JL Control Group ^&51 p«iJI 
OljrpllJI <iUj ^Sfl tl ha ^ba 3 ftLjjiJt qjo l^tj^ ^ V ^^Ijjl jA i^ A tl"** 

MZA ^131!) c jSO /“’MZA ^l3sJI ^\sj] l^J qpqsj ^) ^\ 

i3jj l4^^3 /“’^s^po ^3 apm 5 UiA CtjjJ MZS ^133 tlaj> OaJLpCLuiI 4AjL_uJI 

iolpjl l4lP3Apd ^ia£>6 IsA ClJjJ ^l3ltl OL»lji jl <^l3lJI Jio 4jl 

.(^jP'Sfl Cjlqj^Pelib jxAj q^LolIt qA 
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LpiiiiJI pkig uujLiidJI uJaXl uULp yr fui^l 


OL«>)jd 

j^j 0^ cl)l0o] jl jjo 1^ 

tjs- ^Ij^il Oljiiyjtlt) J56 ^ <<fl"> J| iiDiS OJiAfr (^ I*ltl 
^J£■ j^ItOPO j—jJJI Ol—Uilj^ Cm 9U CiL-d^l 

(IQ J-L^) »L5JJ1 ^ ^^\ 6L_Pol 35^ .4^1J5JI asiu ^ 0 

/oUzj^I ijoAi^ ^LonJI (^^JLo 4«<iiifllll 4*ow All t^Uiu ^ 

JLj 5 ylj-LiiVb (Attentiondeficit/hyperactivity disorder JsL-iJI hj-JS 
OUljjJb ^15 ijliaj Js- 4 x >3 Js^ .Bipolar disorder cJaitI 

jL_il n3^ oljJajil ^LfliJI jl Ciijjl 1^1 ^Js' 

3 ojub ^ japciJI^ 4 a ««IpJI frU£i 9 ’^l i>JS' ^1 (^juvaIaLI ^3.0 

j3ij7'UI jali> IjoI ^ j (>l<rtfll) Tienari and colleagues 4j^jj CjL4.«Ij^ 

#• 1 ^ 


^ ^ 1 ) 3 ^ (jjQ 

JjlQj jaSIaiII ^ls3 C^l^lllj ol rfitflji^ 

Oijrotijl JyioS (jU (JL^ ^ <OI3 apCJI3 

d^fidljj to^) ^ j—i>tlJI OljA^clJI dJLib ^j|0 .4* Anllj diiTifhll dJLojbpLtI 

ol 5 li| Lo ^^l ^3^3 ^(Attachment disturbance ^^JUill yljJa*il ^ 

^jv^ 4 alJI 0 ^ 1^13 03ftIIJ ^Ijdi3 

Selective replacement 


\Zju£^ffM ^^JLlJbill)l ^jwXftJLI 4dLduJLtl ^ 


iui^t jw^l3 (Index adoptees Ot^O fL«aAJI 

^ * 

k II ^)Q ^ 44 * 1 ^ A£^3 ftff tft 


(psychotic ^UbJJL) ^jojLiRiLI ^ 7 

iJi <Sj^ 6 ^ iS'^O ^5-ftpto (3 0^ 4SUI c 5 1 ^ < fH I ) ^jLodO 

OMjbtt 4 jMjo 33 J dco ((bli^l jJajI qu-b^lJI S-^U-j J— 

4| 14) 43 o-^ 6 61 ubi^J^b 6* ■ A il (JiijbstJLI 6v—bltl 
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(wljgJI uljUUQiJI 


|J 3 . jLibJJb A «Ijli> SjJojAja jJ\» j I 5 —Jj3 jJI (<LJUI 

j<J» I^LuiJ jjM qujl^l i>® Ca^J^b 4_waUiJI ^ bl j|9 ,^jL^ 

j[9 Jj . jL_AjJl) JA0 C—mJ ^ «JlJIfrb 3bjia^ 5! 3a.1 ... 3jlI^ 

k 

^iXnZlI 4 £'^axm |j»a 3 (^U»l (3 Ca~^^ L)^ ^ 

U .* n .fl.i> bj5^ «olji9did^l 3JaJ lmp» 3jJL lIld 6 jJi (3 ( 5 ^ ^ 

3jaj^UA» (Character disorders «4«uaik-AJI Obljixidl» 

jl ^^^|^ ,(«jbbJJI »3 (Borderline syndrome 3 .Io^—(LII y I^^buol 

j^Jnj ^ 4jJiiJLid 4*1 (Xft tS "* * Cr*^**^^ q^laixJI bl 

.<“>au)i ijuk ji. 


jLol^xll (jl (jj ^ ^ aLJ^^I (J[9 't 

•♦***••* *• * **"* * ** * 

> 

4JLL5La ^ 4 ,aJLmu ^UlLxXJLI 

^1 jr^-^ oljho^l JJl3U ^ 4iA^ Oll^ (3 

(4ia£^ «*"!! d^LC'l ^ ^1x3 ^ ^La^jl oL—*«^lj<^ (jl 

** 4 % f% W I 

CsUjJni^l ^jl 3 ^3.^3^ <1^ ^3^^! jjjt ^lj3J! 03...AsdlJ Jxij vSl_1^3 

(^j^iuxJt <j^^l (3 !3J3^ <k3 ^^3^1 O^ 4 *f^3J3^l 4lSlxil i3 ^j^^ulOj 

k^^^^diUoILo L^3 

Cjbwj(ititl Jjo J—J5l9 (dJjUjJI Jlo) IJLjJUal jl5 (JlitI J«; ,<(> iJLc 

ijo^i^l» bX^JI ^1 Bu^enics (JimwJI 

^a^* g 5 tjl^l 4_((fIjjJ 1926 ^bJ) ij 41s^ 4jJL(JUiJ) a^a^Sloctl CxaIBIj .^^^^«LjIj3 

j3jbw 5I «LJl^ ^JlPua» 3! («LJLfl^ ^^J^ilp^Lo» ijlfi- ^6^1 jialj iljsSU 
^3,g*Jb ;5 JlJ !3 (^jLtoiJI 03115 i^juJUaJ) oUjdl 1935 ^bdl (3 

JloJo i^3Jl3 («oolj?tXt>^3 ^ A3 ? . Z) tj 

jlj ^1*3 .Manic depression o.LJiS'VI ^3—^13 ^baaJI qj—jLoil 
63^33 (3jlip oO'^ .1970 ^bdl ^3 91 IJLilis (3 J «.;ll ^ . *aPtiJ t5jL5-^l 

s 

<19793 1927 ^J^lxjl ^JO ^1^31341 i^Jllililil ^yjuZLI 
(J3JUJL0 Cj 1 j 1 j 1 ij/?Ij .tl i5lj59J ^^^3)3^1 4jjJJI (JI 
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yjiiuLli pJLcg auu^l uiiU uUidi ur piitizJI lluJI 

.JiiaJI lJuk Jlo Jbjj 

»15JJI oLpoI JIm (3 Juolst^ q|vSLui)l o^Lp] ^ U5^ 

jl^^l jjo jrv—iS (J J^UtJ 0^155 C<_Jl5 U (IQ (J4*L_^) 

^Ij^I (|5^Laii^l3 ^ 12^3 4 11 <<"11 4 ■,„„&, tlKa 

OLolj^ (3^ fflSjJI ^L«l iJIp ^ftSStlha 

Ol_lAfljd ^Jasbo (3^ 3)| (4 a 2^)3 Otjuotll) i.£ld ^Js■ bjl^ 5j.^ld 

4 du^ (Jjftl^P (JaAj 4 A pT^^Ia (muIIjI ij'SlI 633 ..AlU 

«• 

IjL-4^ ^ O <0^ .4 IftAPtO 

3[|lsaaS 4 < <?< <7ll/48AAtall 4*</a9 ^^33 (<LlLilaJI3 4jljIj 3JI ^J,<ol33tJI 

( 33 ^^^^^ (I) O^ ulpcS* ^ -^ilj.ill oju^ (3^'^l 3iiA^L<J1 

03 ^^ di!)3l3JI 3^ JuP ^ jM i " )lj (3 I 3 —K<w93 cUaJ 31 i^ 

^jLoXI OLP3AJM3 (..^jUtil)3 ^ (^*U3 4 ._,^ljjJI OL^jd jujaj ( 2 ) .63^3 
(JLS Ljlpoi (Jkt^Atf ^ 1 ^pIJlj| 3^ Ld)^^v^3 <b>JLAA t^<o|jLP(X><iKt ^7< «> Oi^kXptJLI 
^rvSLulJI S.^Lp| Jio O^tSLujo B^li^ ^3l0(^ (^) <3 ^3j^l 

^l"i" -mMl ^IjlLo3U ( 3 ^JucIL_rfA<ja 13 ^ 3 ^^ 0^3 <( 3 ^^^^^ ’'^'iii^S 
i 1 )UjI Jjjt- (3 ^Ijuj 3I - J^ij ( 4 ) ‘ 03 lSL<m tlxb Jio Js^ J^^ U lij 45)j3il 
dJu^ 4£>-tjj3 ji\5jL_^L» 4.ftJLgiXI Obl^b ^LpJI 4 JJL 0 SII C>L^3jLsLLI - 
oI o^ ( 5 ) 1 gf^ljivlt oUl^b CjL^3lagXI 

.SUju Sjj.ju3j jLaJJ <UL^I C*Li>j.^3 t^yi *pc _ iuJ]^ OtjL-Ali^^b 03LjLail 

t^Iotj 03 vIaI^ JLd (^^1 C>ljl>la<i2>3ll3 OLoj^t dUb Ja£s ^ ^.<1 ja (6) 

«» 

djipol ^>0 

^JL^t d3J^3 ^1 ^S3 aa}| ctg^ Ot^buiuol 

ijaaaJI ^J1p 3 u<ht| ^ duxSJ] <LlL ^ I (^L-oo3ll JLoj» jl UiT-jr^j Ji—oJ 

^53Is>eJ OL-<»)jjJI 6jji> (3^ <dLt3 Jl LJ\J>\ JAI3P JL_siflj 4_J3 JLo 

3 Ojls^l ijl Ob^AilJb 4^jL<aJI 4 ^i9c^a^I 03l!^.wiJLI (3^ 
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Cil^ JsUl 4PW0I5 C)bl^lxtft 3 CjUjid jIjaL-miL) 05^^!^ ljL-miIjJJI dJub 
<Uw-^l Objl^) OlxS^lj) dJub ^liaj L^l (^Ij^il C)U_^iaJI 

^ oL_m>Iji^ (jf JlaIpcLI ^ Cy^s (66)^ 

0)3 (Obl.>lxid^l3 OUjtoil ^ OljrolAi) ^JLoIPtil jl3^^l Jjci 

cUleUI J 3 JJI ^>o jr^ J113115 JiS UxotJI I j—Jb Site. OSy^i eft— 
(O^I^JhJLI dtX<b ^^Js^ j^yJJ i^IajiJU Jkd 3 JJQI 3 C' Jaoj ^UJI 

^ 4^111 4 JLJIaJI ^3fl2tjl j 40ciLil dj|;^3i) (j jl 5 ^»^l3>idl (^5^3 

.Olajia)l dJub ;3 ^b 3 ^ 5?’3 U 5 ^'^ ti*5 

^bJLc’3 ^^uuajJI l< till (JLm ^ 4 .ji 0 L >3 >1*1^1 .-ii *1^ ie. 3CJLJ L-i*j| 

A^jt>6\ ^Ij 3 ll 4^uJLuj) ^tmJLt «o^ 3 a^l 4 ^LaJI» jry_««LAj ^J^lsu (J| 

03 <<*^i 33 ^1 .( j i< " n 3 ^131)1 CjL_miIji^ H^ucJ ^i:i:^ <3 ^^ll!^^l3 

^ <^j 3 lll 4^15 Ol_uilj^» jl 3 ;^ ljLl^I JuJlpo ^Jisl J 3 Astil j^ _uiilil jl J| 

(^33111 4 ^ 1 aJ « 4 ai^) S<2UI» 0^3 <«jjUMiiJI OpLuI L^l 3IUI 5 4il9l^ ^13x11 

/^^^«^t 3 ill oLu^Iji^ ^buJ 4^ j^wAZlt ImU IjjI 3 ^ 34^1 

6^3^ J^bo3 Lt-^3lj Q>!3J ^3!—«JI »U—It t —1994 ^L-r)I (j 

Science 4L?eA (j Peter McGuffin qi_ft» 5 U Jt--rf3 Michael Owen 

:qdjld )3»il53 Alzheimer’s disease j—fljlt o®K 2i5^' ^5^ 

quantitative iioil ^Ij3 g—5l3f oLblJjl jx- Loj 5 33^^11 29313 Ljl 3 |» 

^3!—uJI ^ ( 33 P'Stl isWSlI 4 iiXM Oljr^b C)I 3 Ol !*<> 3I (trait loci 

qd^LJ) jjo 4jilj c^dalb 3 ^ 3 t^) jl ^^1 

^ 5 J^ 2 IJft» ittflja ^3 “ l39jrttl (^&^iLo 33 < 31331 ! 4p'3I1I ^ 33 i jjo JL)33 SjjLi^ (jjjjletll 

> 

<5 ^vA—2ill ^Js-» -i 2010 ^bJi jAujI M* 4L^ (3 «C>I u»L^I 

/^^^iuAtAJI ObblaAfli^l 4JI33 

cjLoq^ 2^3^! <3b'"d) <_^3 ^13b^^! j'^ jl djv^l 4 lLuuo dllXib 


4^JbgJI blA^i Ja49 (<3 La 4JI iJiib Ja<?n 3 .4^.,, AMjlll (J 

^_^|^ 3 tl| Ijajl (3^3 (JjmJI IJl- 4 i 4 j?' 3 J (^I Obob^aill 

«* ** ** 

^5jd ^jS ^Jh _Ml O^JI lJub .Jxjdl Ijl^ 44 .<o>l 3 t)l 
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(jiioil l plcg illQil l ( Ik>ll Q£ pOJEUlJI ULxJt 

dL)jj OL-MiljjJU ..Mib ^5btJI 4 a <<>14 

Society for Social Studies of Science Ol—toljjJI ^jmi^ 

OL^IjjJl3 Social Epistemology Jla 

^j5^l5 ( 31^1 j^5J .Social Studies of Science 4^Ui<^^l 

^Lnjl 4 ^ 3 ^ 3 

.otpo^l 40 bO 3 ^^Axa ^d^3 tiul 

uapo 3Jb ^LuuajJ) Ob|>ia.<d^ aJUlPtJLt jl 

^j^ihJI (jw .^1 4 ib^ bLAaJI oJl..a J.a—‘bbLll ^LaixJI blAoJI ^ 3 

4 ,A«t,a) ««*> OIl^I Cbl 5 ISj OU^b l^2S^3 

IJub5 .^3^ Sl^LaS oL-JT qj> JjQJU (3^ ddJL0iA 4 .^jJso 

JyiM (^ 1 ) 4 t ,^,alJ| Ctbl^ixo^l Cul 5 ^ ISj Ufr ^S^l5 JI3 —mJI 4;^ 

33^^“*^ L.AJLiiujL)) 4 ^ 3 *^ 4 dijb.adi S ' OllJ'Sl ~ 4^3^^ 4 ^bA^ C>)LJT (^I 

i£)3L-<uJl3 J 5 ^) C>bljJa<0l3 JL-tiLI —ui ^Js’ c 4 JL^ 

0 U 3 JI J3i>- Jl3*tf tJufc Social phobia oU>jJI 3I ^Jolxtb iJ3£ottl 

4 ^ 3 aP 3 l3i£ j^S^I (Jl3.<«>J) i.H.flT.w 4 ji__uLai}l Obl4isLi^^l3 ^3APt}| 4 ^LhAj^l 
j| .^3^ CiI—JT 6Jlpuj U3A.& (JmAlII (jlS^ ISj l_jo J3_£>' 

ObljixiD^I 4 jIj3 4 ^j 9 3I ^Ju_ui g^LJ) gdl3—«dl 4 ^ i3 O^cJ) 

*4ja^ 4djb.a,<5 OUT Aa ^Jlpo ^ jl Cxol tSI .4di.MxAl.)l 

j^ ciiUS jA QtSjti\ (jLfr3 _uiAJI Obl^Ja^^l JbJkOO Ollo^ j^ ^ oM 

4 <»iiQ!)I OblJa^i^^l <k^*A. .m 1 Olupdl CulS^ IS) U J3^ LjjJI 4 j L - < 4 <,U (3 

^ 4 i oj UL^iaJI 3^ 4*1 

Am Obl^iajdl (3 4 .AJ^^Uudl ij lj5i OU^l (jl 6^'^^ 

yL-t t*) Obl^^laii^l OJufc jl bJLsJI jijso q^Jj^Luj 

^jljLuQoS ULutfl 4duuLfijJI Lii.4j|a9clj 0 I 9 <^3^^ 

**'^4* 4* 4 • 44 4 ^ «4a^*4 

Slj (JjioAll I jjb ^liaj 31^ ^ 3^1 bboaj) oJia^ ^ 

ObIjIxidSLt ^Ij3ll wL_ui^t _ mJL Jjiiadl jA (iLIJa »)jaII bj| 

^Ij^l ^S3 jqJJ) ^^Jl 4 _ 4 u LLfljlJl dJjb ^ JbQlsu ^jAJ3 ^ 4 ^ ^«Qltl 
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qJljgJI uliiJJlfljJI 


^^UJI Oljjotill jS^ JjJlj LtfLil ^^5^3 iwailll 

.dJUilb a^tUirMb 

aib^ii ^a«J 45^1 2000 (»uji i jui- i 

cThree Laws of Beliavioral Genetics and What They Mean liU^ 
Js- alij - Eric Thrkheimer jjU5j 33 (iLji 5^5JUJ) ajIj^JI ^us—wl 

OU^ 3 ^ 3 L-»J 1 OLoji^I j! - ^151)1 OLrtIji j<*l—«»! 

O^JloIju j5S^LJl3 ftUip jlS^ (OS^II (iUi /^^^«v^j3zLI 

Human Genome Project JLs^iwI jl 

aUp» ol ^13 ^ ^jjl ijiUSj^ Jwiftl dJJ5 CjIaL-AjSI Jj 

4>8 .(^^JLJI J5^ 4*^1 OIUpJ) ^Uil^l J*5 i> «^jp 03*332 j 4^3L^I 

j^aSjSj Jl 45 IJ 5 JI ^ ^Jl41Lo» ol jjUSj 33 .^>1 
JJj 5 iiJ^LJIj oIl^I oh J=»h3j^l oLuIji^ ^Ui jlj^ ^3 Jl 

'Anf .(75)«4Jij3ia SjftS 4JLo l^Lo . A> t^ila o**—uStI ^Js- 

03 SJ Uji «^jH CJi ^ 23 I 5 JI ol 3*^ Lahi jip y>6 jsj-a 

1^03 «ii^l 2jj^\ o«^l» vllij jjU5j53 o^ U^ c4jfl*AoJI 4i$-<U»l 

ou»yi OL«<Ij< 3 (Jl litil-il Objlalil 
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ulijjuli uUioJI piio'i 

« ■ ■■ ■ I it ti 

qjjjimJI Lpl>olU 

£ 

uLujuAII pJLc (jyg 

« ■ V It 


jgj|>4 .L9] Ugjli 

CARL F. CRANOR 


^^^■.■<40 l[ 3 ^ 3 Lojulc 

Ujulp ■Ja.g.4^1 (J.sI.JuIS (^Lbj 25 
JlJL^ (^Alal3 c^pooi) ^ jagjAll 

^>-44.(jl i. lQ i Tv) 50 

^1 Jxiapc^I ^ L*jl ^ A •oLj^I 

jnito 3 (Jj^ 4 jujluJI 33^3 ^3^ 

** 

<4^b4£3jo JwtAiuJ^ .JdJL^ ■J**^4 f«i.o IJu^ oi^ c^LlIpI 

JbJLsJl ^ 3)533 jl C-u_J^ 
^liao5 . ± . ~ ^ —itu U« Jasj (jl3 

< Jox—Alfl djjija^ (3 ^5^ Jas—< tuJI 

^ Jas^l ^t—IA aj 





- djuULMlJ\ Lt L<Jl£)^ 

«<LaJiM |Jl£ »Ij - La 
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q^ljgJI uljiiiloiJI 

ji»u0tJ3 Ifr^l “ 63^ c 4 ajiL_«i 03^ jt Sr ^3 

»UI Jailpo jl o—J?*J ipuiiAl3 jlj^l oju ^Uja)l3 t>X^ * « ] 

J3«^ 0!H c>* J^—^ J-*" oT 4 ptiiLtl 4 __ij 33 < 4 ptAll 

JjjiAj JaU 3) JaAS Ai>-l3 «» jvaiP 3A JaiAll jcjUpoI 

(^1 L 33 ji^l 3 ^5^^l jAl5at)) jjft ie-^APwi qH 6^ 3^3 

CJ 15 jSU3 <iUoj 25 03 ^ dL^I Ja^ qoA^I IS| .Aowoil J^k— wX l l»* ^ 

3I -2i ^UgA ^3u^l Cuts 3I -Ae^^tiA dtSL-Mil Col 5 3I tSlfll ao 

jis ISl c^l^J) ii i 

Iju^ 2*La:JI 0^9 iiotAll Jasu ^3 IJjb 03 ^ La iai^oJI qaloixil 

ift5Ajpu8 ajp- (jA> (^1 ^J 3 q^l t>* ^ O ^ * ^ "^** 

.^AObiaJI l^L^ ^jMIt j 93 jvLtl qA 

d_-iJLu» liils .(0^1 qA jtJl jlqSoj J*:L_i 5 ip^ai ColS lil <J-lLb3 
JSLJmj Jjojo L^lsujJ 4 ^l^l J 5 ^l ^J3j^ I/aIp ql 

^JaLa oL^ Jai*a ^liajJ U 5 Jlaso ^ 3I b^SiA ql 5 Lfj 
^qJI l^qAJ qAl-uA JSLio jAl A"> Oljb ij3'Sll (j .1J^ 

Jjujo IJukj .J—I^T t_-u_oJ qOAPol Jas^l q| ^5l iOLai^ *3! ^ 

J93j<mJI qja ^ & ^AJ3t^ qciotAji__«» q| ,^3ljfJ— 4 ja^ d PT « a LI 

.Iwaa 5 £LI 5 A JoJLao qja Jui^ (J^ < <*> 40c*aH aliSl d^l^l 

LaJLi^ ^3_-1 Aa ^lA<Aail Jjfc 5^i.jJL-«> i la-g « a )l o!>^ <JLlLI J<; < «* 

^lioja (J^ 5jaa^l qoLapol O.J—ulj Iaa (IaIaa q3^ 

t^u 9 U (9 JaSLoJI 

^U:t l q_SU (J^—4*0 Jasej ^jlll Ol—P^ a LI J3—bUai^ I'i—^ 

LaJLi* IJu^ l^l t>a ^qil Js- <C>LjtiaLI U ^ J| 4^5)5^) 
jyobjti) Lai 3I uL-^)^ '*i?" 3 ^ 3 **^l ^JaJ) Jasj 

aU^I ^ 4 ,.„., 4 </al b| 5 j 3 aSU (_3S**JaJI jl LI <3 1 *^ J*?=J O— 

*• ' ** 

^3 ^1_Ml (3JJI lai <C)L)lqlxi^^l 3I ^^L^3}\ 3I qblj-o^l ^' * ^ * "^^*' * 

tjl^l o3Ji^ 
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uLuju^l ^ajoId pJLc ^jjULuJI |j6l>x}MJ ut4juul5 ulicJI p |< o'i 


laiU t,.* <ol U LojI 5;^ OL^ A aU ^LxII ,.mJ) j] 

jtAIP ^ 4 j 9 b^l 6d^J jjj ^d5jftJL)l lJub .Lft)jr^3 3 jj^*uJI 

Jb5>SJI ^>8 ^>a Non-redundant 4^1 pJI ^ IdSlj 

^ fJA (. 33 —* 1/3 .dpullll 

Necessary Element of a Set of conditions 4 iyi 7 lll 

(J—* 3— * 5^1 .(NESS ^^ 3 ft ill IjL-iaS^I) Sufficient for an outcome 
3^ La ' " * J^—ij 0^ ^daiJI J....A 4 lij , 4 il 0 faLI ^^313^! 

3I) 0*53 ^^\ (6IJL^!kll) 6apJI 3! (i>3A-H) 3! JL^Udl 

(^1 ^*^3* 3^ 3 ^?*^ 3^ 0^>® JJLpJI 4 jLfr ^^3 jl (J CJi, «<,S 
hx^ |>Uu 615 cJLii os JSJL) ^3)1^ ajl 5 4 aajl. -Mt J.AI3P 3! 

Ja- ..ta j 3ft (OLpw^I Ji3 (JSSfl Id^ ^330^3 LtlS t. P ol < A 

31^3 cOL> 3^I jjo ddP 4 jjJ dpbito Jaxj0 ^L-i^ .^^^3)3^ 6^ 

.^*oua i3^ ^ 6^3 ^3ft««; ^la^Ala 

f^Js- Id^ ^^3^ 3^ (j t 53 JI (j)** *u II ^^3 a1 II 
Michael j.^ljfL-u» <^3^ .»L_^^I ^^1 p 3 ojtj^l ^(.1^10x3 1 X.\ K.L,I 

6-0 [4iiJi3j ^35^3] i>lpJI (y£~ dSl3 ^ja£>» 3A lo didip- v-«—«> 6| Striven 
Ijlliko «*.,jrj-jtlll oIOp-^ \aa 4^l^l gSwu ;j_o 4^5 aj?co 

jSS^I 4 * nj i Jx L > <j| ^ 4 „.,ixJ>I,H i^Ub L?_ ^ ( 3 ^ SjL^Sjlo 

Lo.^ ^Lu^iflj 

: 4 JllJI 4 A>jJaJlj ^ <4!! jjjo OJub ijl c^j^oJU Wj 

Jll^l <3^ JLugalJ <^jJ) Jjotxil (I) «^Jl0 O 

Jtiil cL-AldoJI 1 Jjb JjoUzJI (v)3 ‘Ly?'V3^i 3 ^ LjT 3 ^ 3 ^ 

U^ josliiH Lft (JS^ tj^l^l <..M4JI ^3 }^qUH dJi^jA (3 ^3^Lj 
^> 0 ieo^ !du L«aj| ^^3 .Ij1>j^P 3 <(«jo^) 4i^)») OifLsJI Ja ,5^0-! 

3! 4 Ja»’!^l J.jS fjA SjiS^I 3! 4 __mu 4 «^I 4 juul...mJ\ O^Li^^I 

^ 3 l 5 til i^t£Ltai\ (J| 6^ U i ^ftj i S <(I) jrob jt? ISI :Lo 6^ J^diw^U 
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^1 ...v.fl AiO <(t) — J 

qu^j^l ji) .ot** Jl ^ L>^ o'—^ iJ^ 

cSjAJ 4 a^I (•^ 5 _/**^' 1 *^ JL-A<a (J^i^i c,*^Lil 3 

J 3 IP 0 ,je6 iJLuo ^>fr uaIi^ ^ «i9U5JI i> Saisw 4 p3apu» 3 I Lil>tMI 

iAJ ^3 v-> 5^1 LfriU (^1 i 3 iAJI oiaju g* ^^^3^ ^ijlaj>'Ul J—P J3*3*JI 

JjOaOtll JjotsJl ^LiLrf t^c«Jl3 l^lAfr 

u)Ju?JI )Jt^ cU) 3 aJ! .Honore < 03333^3 Hart OjU OU—ISj 

«2LLmi3 Jj>-I yi (>o i.j 3 jJflJI ^>o ^ 3 APrt j-ojo 4jj3j^ jioUfr» 

otJL0’^l3 iCillS Sjkfi- (jja (^t 4 j i<< <rt ll J^l3aJ! g;Sj hA 53 J ^o^XpJb 

(ij3jLp' ^o&3 iaUJI 4 *flJl^! v 33 j— i 93 di^3JL> <3 J—J3^l 4JIP-3 

03 S^Ul 3 41^3^11 »U-i^3 OSj^^ ^ 3 ^ ^ 5 *^ *^3 o J—^ 

iJlp- JS^ /^^ 4 ^JlJI 4 **^l 5 j^l fiOA ^ 63 >'l 3 03^1^1 4 i«i ^3 j3J3iUJI 
<(uJLt>- U ij^3J 3^ jL—* 14-0 ^y^ d*«>tJt j-o ^33 ^ 

^JiAJJ^ ^^ 3 * 1)1 iJufc J ^3 ^ 3 '^ 4 *;—^ C)ljr^ 4wfl *ll J-asl JA 

)ju> Ijl^ Ulff-L*. dJi i*e^ly> 0^3 «Jl«aJl3 t>> 

.iiaLtl cJla i3 Bj^ i>)3 

JSLJuJ i-^ 3 lJt i>o ipuoXf d < 4 * 4*> j^l^ Sd£, 3 I J-olfr Ji£- j 3 -i»JI 61 

.C4S3II (> L^ ^3>a^ 6^ 6^ IIa ^ 6^^ .^-*3 3A 

43 ^1 j 3 -*uailo ^jlju aJLflJI 34^3 .431^1040 4 J 63 ^ *^3 

JSL*iJ Jam 4 ^! 4 ^ 333^1 ^JaiJU 433SLtl ftl 3 j>-!iill iJjt9 .01^^) J 30 - 

iL__»tt^jJI 1 ,^ 13^13 .1 jr^ c 4 jlpJ! 4 ^—^ 

^^ 131 ?- 4^56 t^ 3 jsw 433$^ J3 -Vi»A 3^ 

JSL_^ J-OJO bl 4^3)3*61 ^UaiJ) 6>^ 'M *^3^ aisl—*^ (^ 4 l 0 4S>1 
3!^ qp- i olkr^^ jbbloA 4335^ ^ 4 *^ 

2 ^ 3 !! (3 5^3J^3>o jr^ C»bL*u3jJI 3 ! 434iJI (3 4 JUsjvi» iJii <4jlZ4i,tLJI 43125^1 4Lo 
^L5ii di 3 ir 3 » 5il-P 4 ^ 4^1 lU*3«^I 3^ 043 43 ! - 4 jr^«itldl 

t^Q 3 ^j^| JuJS^ 4 JI 4,4 jollUj ^aPu 3 (J^-io OLiijiLtI ^ 3 ^ ^ ^ *4a*Lu4JI 
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uLljuuMI jAfilo pJlr LPluLujuli uUUoJi pj^ 

^^3jJaj La L^l :l^ ^OJoifLo IbjJ ^ ^LwhO aUJjJI <4_4M5lj(jLI 

.Idiopathic 

L^j ^l^jJI J_jQ Oaljj 03^ 3^ iIiJl^ II 3 > oi 

aL^isJI 3I ^i^LkJI ^y(--«uJ t jl^^l (j£UtJ .i^AptJI 4 jJLoX' 6t^L_SLll 

^3.0^1 ^ 3 ' ^ ***3 cQMjahJaJI l) 3^ ik< 4 S'l 3 ^l dSj^ l^ltXO’SU ^^i>i><ii)l 3I *<*^1 ««fl> 

OIjLuaLhiI (yt.4Mj jl 33 t^liA 3.; 3I cPrecession of Mercury 
Causal (^<1 mil JJiptJI ~ 4 jAmJcx}| Vb.>Ijl^^I ^3^4 '“ cil 

^3!^ 3 ^1^5 ^^ 3^1 jlKioSlI :Jlll) - dysfunctions 

<lJj3iJlS^ OUll-Jtf j jbUaib (JoLomI 3! 1_Jj3aJIS 4_j^3 

jLoL jj;^ (^1 ^jlpdll Ol^ ,>l]f>i)l jja JSLib iJS’ ^ Olj—jUail ^k>JapcJ 3I 

JJ3J ^ ^0bi0l33 t£^jaiB 4 .tAL> I3JJ3 jj 3 JI JLal9^l 3I (Lolf 

OljL^^I dJLib (jLfr (3^yLaj| di^UJI ^ .OIAaoII OJjb JJLa ^3.^ ijja Jl_^Sl) 

.(^>4^433 La jJ JiA *340)1 Lantern criteria «(__>*i3jUJI» jroU-a ^JIxioa 
JjJloo llSJLib 03^ 3I tjA ^ La ^1 i^vm) jl^^l jbxj (33 

iOJLAxil oIJp-SII CjUjO ^ ^.JS^pCS (^I 4 jkM_uJI J.al 33 tll j^a JjJS- ^ (jl 

LaJiiss .Handle «^b 5 ^l» 3I Engineering «^ju^l» j^Ua dJub ^^liaiJis 

V La (^3) jUoaS)) 3 jlj^ V. * ^ * I^LOjiO ^ (jh^ 

(JJlLI V Ij^ajaiO*) 6^ j 4 al 3 P ^ UaOcJ Jl^ c((jl 33 laJI juJiJ 

?uoIj ’.j^ (JLLo (3 3I .1^ ^jja Lu^.^ 3I ^LlII3 

(^jJI (jUs J^Jl) Luo^3i O^lo- ^JLoJI 4 jLaJUd 1 ^lllJI 1^3 

^ J.^1 iJiib iSs ( 1 >—^ J-^ <3 ^ 3 Aia)l 

JloIxj {^^3 Hit «^j^» Jl J3^ (ii 

^ {$ 3 ^ ij^ t^Ix) -d_t^ilaJI Oljlisjvu (Jl dj uaIWj - l^l jSfl 

Lla^^JJI obLol ^ (JuoI^aJI f*yA (3^ L)^ IJbcLuua 

djJX' 4 ^x 11 ^1 ^jQTl y ^1 ^^^SjlL) L^I t(Jl J 

05)111 (jl J5 ap^UI JLOlyj ^ij^jXI ^3^ ^ ia^ 3 hll 5 

<oLo 5 u 4 f 5 id 54 ^)) J3^^ * j^nTi) ob-Mud L^j 5) djaLuJI ^15X1 

** «* «• 
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^4>iJLl<b 01 ^ 40^115 »l}^ 03^ ^ *ijS^ IXib (j (J 5 V) S^kuxtl 

^J&uulJI ^^AiaJI uoil^ tjiijsu J^L^ jjo 4jj<iii\ 

oJl^ Ji^ lo Aip’jdO iJI dllSj 3L^I ^ C 4 S 3 (3 

(3 fjPj^ 4^LlLI 

(j| . Lft^^ ^JJI 4^1x1) ^j^\ (Ji^ I JLI 4^Luo <bly“ 4x1 1^1 (5'^^ <i3^^ 

I^^S- hkfri 444 J 4J^AJ^I 4X^jA 3 i3 0&ti‘*‘'*t^H)^^ (jfV^MMttJI ^jj|UftJbLi444^t (JOSU 

q| , j0^I »^4mU JliJL t._4hP^lltl Jjol^xil 1^1 OL^^J ij^ 
^l^jl <wuiM j|9 (^JaJb^ .^Ul^-I 3>J^ C)U^^^3 jS 3) ^bioboj 

J3^1 ^litl i 


Cil^3 ^1^1 qol3AJI o^jW3^l jyS' U )i] c«<L^^U^» (J^l 63^ jT 


. ° ^1311 tX^ jbjXlJI (JLp SjhjiaJi ^ ^IjJI d^LioJI 0^153 

^^Allj JJ c(i^.«^fcip 4 jjLm 0 IXJ 3 IIJ L^J 3 ^) 3 ^ 4ii I AJ33iS ^j^lj_ ^ 

4j^jGx^ l->JIpc)I IJL^ ^3^^ 3^ 4^33*'*^! JbJ laiJ tlxXjd I jiSu£^ U3f^t)^l 

JL^l j,*,*a,4. i (bJl^l ij±i^ ij^ < 03 ^^t .(j^ 3 ^u^l 4i>3 j\P 

C>3^^1 O^ SjlaaII ^ 4jkX4»AMJt (JiAl 3 SzJI 

jj\iaj Jaaj Ja-il ^>^3 <Sjlj>^l V 5 ft"^ *3 

444)1 Jmb ^LiiS ol 3 ?^l i 3 ( 3 ^ j A<^^l 

{jpjxi\ /^^cIjJLLI ^J— ii^ (3 4 ft Ct>\ ,« di*A 4,djl^| jbJI CfCOk^-^upl 15]^ c4jJL>JkAj| 

((^jJ L3^li> Q^>AA jj\P 0\S &030 (J gl^fllt (J| » 3 ifcJLI| jl^l jjo jJS J!;333 3 _ ^ 

c^JII^Ai^^^PcII ^)S . J^itl (3 ^^5JfcL«x-tl LbLhpui^l K^*iim uO 

^jA ^3^1 {J^3 < i3j^ (3 ^4^1 <(jVmMI i3JjiPctl3 jli^i^l 4^ i^li\ 

(3 4l n a,Mb <LaAl maa vr.4Aft rf^! dS CajIS Lej < 1 ji^Lo 1^1 ^ cjLLi^) jU ^1 

•k ^ ^ 

< 1 >jlpJI lJub 

OliiO 0^1 oU^SlI ^Jlszlo (3 U NESS jj 

ftU) - Lo jjol fjsi’ - 44u.4^I ^ <^ 15)1 (3 jbl^SlI (jlf 

.4jLL3t)t ^ 3 ^ jtAJU 4 4 4 4 4i » II 4 a 1JI ^liJL90L<4fl LlJ^ (ju y JL) 0^3 .dAil^A ^LojO 
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uLujyi j ifl'io aJLc a«9 dj ujuujt tpljjikj uLuuii uUjlixII puuiu 


aLSJ| 3^ 3^ tJxAj 4^fa44 J) OLua}) ^Apo 3IU 

4^^ olid fJI ^Lip|3 .^331^1 ^33u«lII JaJkPO 3I ^3!}! 

i> Jbftiju dJltf- fjA jllPO Jjol^xJI 15I3 .Jdl^^l QA bbj^ 

.LtfJLaA \Js -3 {3Lk^l 

^laS ^Ul) ob (3—^ IM ■Ojj) <<tCo djiU J| Jtlll iJs- ^>Jiajl 
.cLaJUaXI 4dLu.«JI diJLwi^l f^yi i^Jla tuol^JLftl <XOB tl^Lo J'^ cil 

.I^IS V^~~^^^ (3^ ^5^ :IJr>j—«»■) JI5—uJI jl5 IS| 

^iaS 4Aj—uJI fjA bl (,>uJ5 41^ 4alai O j>jSj\ I^LoJb g[M%a Lj^ ISj3 

^ Lq .j>jS 3 ^ dlib 3^ 3t^ ^ jLiU j) LJ i3^>t^ 

3 U^>o 5T cdxladJI oJi^jb 4 wLLtb aib _ mJI Jjb oJu^ j L.flhpiH 

•* * ^ * * •* 

3 vM^ (3^ _b qwi^ U5 U 3! coLJI 

3I <^<^l—ui» 3I ^jJI (J| jlaJj JLAd clj^b ^| J^opo ^ U 3^3 c J^^l 

j h ill (jjo 3^ (apo L.<u_w«Jt ^jb 3 3^ iAxjI (31 

:>^l ^530 3JLa 3! (JI3 3^ ci^3 6JJI3J ^1_ mi 43^ 3 

3 ""•*** 5^ c&tidbJI ^/uaS 3 4ftiA>l, <mILI i^I 3 a)I ULpo «Ij 3)I 31 

C>>)l ojJ)3J ^Lui jl jf- J.^_^ <...0_M^l i^Uiib^l ^ j 3 (O^IpJI 

.oUl (3^3 4.u^ 31 


C>b3^ ( 3 ^ jlaIsu 3 ^3jLjDI josu Causal ascriptions _ mJI 33^3 

•* 

jJ3j) (_,dJp 3 J^lli^l 3 ! ^JsJA 3 I 4a^ 3 ! vltJkpJ Jp 3 juJt 3 ^ 4^15 3 

^bfljo (3“-* Lo 31 ^ *' 3 ^ «4U Jl(>^ JLaIxJ^ Lx 


4jkX4MuJI l^LL^VI ^ LLtp ih^apo (j^^3 OIqjioII 6Ju^ 033 j^ 

J3!ji voIpJI 3 6^^-^ >X 09 .l^ljkpcl_Mil ^JiS^ ^bJI <33mA)I (>uu dJI _Ijb 3^ 

U -Causal factual base 4^(3311 &Jk£^Ldll» l^l ^Js■ oJuii (>0 

- 4^15^ U3^ jl 3'«'-^®«il (>* “4^15 03^ jJ (^1 3>^l3s)l Ja_j-iflJb 

^ .4jb_4 aaJLsJI ^ 1^1 fS'^l 5^ ol ^L7^3^3 3I (jPj_ a 

j\fi' 4lal fM iii ) (■_jb3^XI dUj^ 3 ^ (j 1 3 (jbp'S^I 3 ^ 3 . .<*1^) 
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Q^ljgll uljluittiJI 


^ 4 .JI 4^135)1 dJLfrliJ jLo Lo (^3 . 4 -J 3 jAa 

L*ila^ OJlP ‘*H‘ at vZ< 4 jlS ^^^^^3 ^ 4 juJLuiJ) ^jbuJI L^LA-O 

ji^ 4a.m_^I j3>«^ ^AilffbLI LjU’Ui^l 3^ <^3^AQ 

« 

j^T ^MAli dJLd 0)<S 03^ ^ 3^ 03^-^ ^ d j ^ lptJI 

!* 

^3^^ O’ JIpJI loS^ LoLtf <|yX^^3 ■d. ^ .^.A ^ ^ll 

qwLuf^ 03^ O^ \^3 dUli^l dAjl 4 wJI J.aI^x)I ^3l iJJs 

^ djl US . JJIpJI 3! OLuil^l tUf- IhX^ 

(jmi fj^ .ja%JI ^ ^loljlA 4 ^ . m .. «« « II OLol^—u«^t 05^ jl LojI 
JLP-I3 c*-d^ ol.r —^1 OUI^apJI Js- OI—o^IjJJI Oj^lil 

LaJUC^ (3^ <j3 jOj^ 4 .i_ .A!t joljf-l (^1 ,>4^ ^ ^ 

(JO^ iJjU^U' j^lS') Lftjl® JutP (^lltl XujftJLI ^JpJStX^ 

OLyhiPlJil j3^^ 

Phenylketonuria ^J3ij3^ ol^Jxio) jj 

LjIj 3 I^polP 4) jl 3JLjj 3I 5A (PKU (>>>Lh IjLal^l jl—ij) 

* > 

JSj«j Background conditions 4 laJ 1^1 iLJ) hsjii Ua jX) «Lu*jj 
3A J_;u^) ol^kufil j| .4^5)5*^) ^—aP-UII 4 laa 1 (3^—0 

... U jr^uuSo (jLft OjJlaJI (33^ jj# JAiall JJ3J dj^li illp- 

■4* 

4 ^^ Ji o'aiiJt ljua> gjij U1SU3 cUgaipco (j5—«*Sj Phenylalanine qo^itl 

Od^il c j\i S > S , y )i jOAi^l (3^ ^3 ^3 cLcfftlXo 

iw 4 i ^3 .O^ISL^I ^ UAj[^3 ^UjJI ^3 1^3 uftlptlll 0 . 4^3 ^ —ausJI ;3 

I^^IpO djQjdb^) Ob3^l IJub (J^l 5 EJ UIaI^^I C^.i_lpuj jl 

** 

4 .ia. 9 cjby) (Jjo Uj^jr;|^3 OwpUJI liUS (3 ^ 

3JUJ U ^i® c^IaSJI 4 ^ U llo 4 >u 4 j 3^^ ^li^ill Ijjb (jl {J^ 

1^1 ( 4 > JuAjlII 4 Jj^I 3I CjliK^U {jf^ <»n dft Cy^ l^liiu 

bj^xi^Ax^ oIjJojoI jl jjtt ^jil (^3 .SL^I vS^iO dlli jaImaj j) 

<i»uKA3 (3ilc. ju^ (Jl 633^ ol^laol j^ 4 oui>t 3 ill^ 4 ilS^ 3*^ 
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uLuu^l aAizli) pJLc ^>jauJI yoluLixul^ ulk^iJI pi^ 

)i] Aj^ SiUb jl J| jg—ij Kenneth Rothman oUsj < 1 ***;^ jM 

UlJb Ull^ ^LjJI ^JshXA 4^ JSL |lb ^ g!L..j^ US^ IS| t^lJLikJt ^LJ^I ^^^5 
•oljJa^yt jfthj y J^5 cOjltti^l ^ lii ibxJtt CjILu^I <Lolj bilput 
^b ^ljb duoiP^5 Cli^ 0(^ L>^ i^ Aj UJiMI j| 

c^ljLdtJI ^IblJI ^ . OS'^ ^ 

3! 0 ^ V ^ 3?'5 0>-^ 

^. Ij r Xh «IJk^A3 .<La9lLI Olldht^l ^3^JLLtf .4<ill 

Obfb- dj||u^l 4 j^ <<ji^ 4*<)l -i‘ b3^ 

(^Ij^I ^bisklij \jisk>^ <(t(^itiAf^ ^|j) obJsxi^l 

!j 3 ^ Oi -3 < J^b3 .;33j^3A (J^Ujq qv-j> Uj 3!) ijj^l <(jL-44u^ 

OVb* d.MUJ ^ Xt JaI^rII jlp-I <G^ jU? j^ b3§ L<*, Ml 

fjPjato ^|9 ^3 Sjl^Ij jjIolui 4j£ tjlS^ )S|. gr^Jklil 

,j$J . j^i^jj y OijA JjkRf (jLbjuu ^U?^! 

(3 10 5PU JaSs .Sjjfjiatb ^jJI jlisjw ^ ^3t^l x 3 ^^<b ^jju>Jl 3 

^ g|^ij>JLLt d^U^I 

ig^JLlfl ^3^ US3J li| (Jjtitl .(eJbJI ijbljAl 3I oLbj^iJI 

^ ^3^ b^iN i"i « *A jfsSst^ ^1 tjfSimt c(j3'^bJ) oa-JU jp 

(3 qu^jcdl QA jS] w IS fjQ^^..Mi l^Lo^'l dj^ (^jJI (jUsjuL) 

j^ii^JLa iilLa ^ IS| 45jJI jlJa jvt OSiLs- 

5! U^S Lm— lii Ij3i (jjiJj U Jl«U kiJLjLA jl 5 li| Lp jLljj Ji^l-jw li-X/b 
J^3 «^bJ) 4 IjIS iSjiAp- 5j3jiaJb quJ oIJL^j LJlju£> 

J-w—«jllPtlt oj—* m JjoUJI ^ Jasj i3j^i J^l3^ 3^ *^3j^ ^3?'3 

Jb3j^£jl Cxalt^b .4juJL«j ^tli d^^AJXA^ e^jj^JlJI clltJtl 

JyobS^ ijji>JlJl (J| c 4 IjIj tJlEu 4 jjJf 

jL4mZ>I ijd3u «^3^ .4jpl (jlbj^dO 4 jLo^ «*)!» 3^ 0**tib 

«» 

L^^ula SIaIc- (J3^^ ^j|^ - gr^l^Juo 1^31^3 ^13*03 - 

. 03 '^|>JI 63^ J3AaXI 2^jXI (jl 6 l^ 3 J jlLjuJ 
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^tjgjl uljjiiiQili 


^ OLal^.^^ IJuAsj ^InJI 4 i|jjbll ^ 

^Jba {^>£' B'l « «> 0J^l5 ^ IJiUb .^ I x A ltg Ol—JLu^l 

q^jOja c)^~^/^ ObLna^l >1 Aalll i^yi ^Ltl ^ 5 ^po .jay,II 

(^I^UI »l— mJJI J 5 (j^ill 0^ cH* ij^ iJ5]ajLS3 03J3d Cs—?■ J1 

3I J 153 OL^3jJ ^Xi ^j^J) Olput 5 jy^ CEy?^^ 4>La»j 

^ (^31^1 IJub jl^^L) ^ b| .^lUjuJI b^lpJI ^L,. 4 *i,a,>) 

•^'"V->^' til 4 .iiiUv-JI 

(jwLjjil Tj^JAI) jltoju) O^t^ QA l 5 j^^l ^ 5 ULI 95JI 4 ^ ^AU> I* 

^13 «1^;JLim JH-5U (^1 CjUI^ .A.<yi» J| Anreas Kortenkamp 

{^ ^Lai;^I 1^13-^13 ^31^^13 ^Itiftll 0(^31X13 cj—AJcll jISLo ji 9 lpta» Ja 
(j| «.^Ul«^I JjuQ JAI3AII3 c^^l3 *lXlj *13^13 OlptllXI 

0^1x113 (^bi J^l3^ (J| ^Ulll ^13111 v5'^l jtisj^ O^U- uJj 3PU 

OlljLi^l (jjo 0 ‘*i}s Otot^Aif) (jlftUb 

Oolj U-l^ '^3^ 3Jb 5! (^^sbuJalt ol 0^J^3 

.^jjkll (jUsjvuj (jojs Oi^b <^1>XI 1^ (,^^1 cEy^ 3 ,jt«>( 9 l 

(jlisjuu j—blpta SLoJI j-^Iaa CiS 3 (j jjJb (3)3—ill »L.auJI 3 
.ijLfi^l iojS (jjoiflj j^^ CtS3 JliJsL villljt jl qjp- ^3 ttjJLJLl! 

J3lal 5 >^ qu^3jL*(^l Olj^^ j|jaX*«l) j^tlfl 033 (J (.luaiall ^UaAjl j| 


Jj> ^Js■ C«i3 (3 olj3i ^ x3 

jialptXl jjM^xll jl qtf^ (3 <<5Jilll jibj«<j 4 jLoJiII OilJbia ^ja jlJUjJ f\yt$ 

.^^^^(jjQJtll ^Jla ^tjXI tS (j!l?'3,jt*i»l (J3J8jJb) 

v3 ji?'3jt*jll Oy^jA> (ya (jltl Ob 32 _**JL (ybjsl^ (J^l ob^l JlftbSlb 

Cj^JLxa ji^jJ 03^ OlflAfl it ^133 3I 45 )lb<a ^^133 jSo jl Uj j^^ ij^l^l 

^lij ^^^Lwoll q||^3j\_«»^ ^jbjslll jl laS t^bXlLlI jlbjuo ^L^^l 
^ *% •• 

<(DES oys^j^b ljUaii>l 4 J| jl—^) Diethylstilbestrol ^*>3^!^ JJb] 

LaiAa^ (£11)31 wLLp ^ dj%S3juQ j\^ t ^^iTi 

^ c^^Asll 41 at 20 
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uLujuMI ,\gj,n pJLc tpl>jokl uLlujI^ n lii:> ,l| p 11 ol 


oyijOi ^Js. ^UJI ^ Oljl^l ul .>-AaJI 

6^ ji jtj J^Sj ^jJI ^ 

jLbjuO ibLo^l o^JiJU 

Js^ptiXI ^.^Lma^I OIl^I 05^ OVIpJI (yi JaBi Ojr|X^ cU^a^ 

3poI^) oLl^I ^ 41*^ djfiiMtj si^l ^^JJ os^ LoJkitf- ijUd^U 

di^ljjJI ^aot} djOjstA dljXI 03^ <(BRCA2 g[^l3 BRCAl 
O^lff-UI jrj—ij tiflpJI dllJ labU- .^^JlKI jlia juO ijLifibtl JUlff-l djr^— aS^I 

(jUojviiJ Obltisu ^L-^jl ^5® (J| j^—5I 

Sr*^ ‘IjS^ UaL_«*a ^35!) OS^ LoJLlfi. (JI0JI 

i^DI . m J \ jL_« 4,I ^)-8 )»3» 5l>ll L^3J3 *j v>o 5j[jiS' ,^^1 v^l3i> jt 

t^UI *1^511 (iia-_pj| 3^ ,jj^l jl ^!. jUa^l J| ^^^....^ 

.^^^^OblloJI jolj> J^Aj Jl^)^ v1)JLp- ^jxjtA 43| .jUa^t^JI 

ovu 0.0 45U) i 100 i^js d^j-> obiir^ ^>0 asu) i 5 j-.o jsLJ 

^3^3 tjo^l J 34 l^J 4J39 a^i^l OLol^bfl j3^ vl>^' 

jl j^ lyt^l q^l iLj^|3 jL^I j| .SjijjLfr L_4iljfrl ^Jskj lift J| oL-jiiit) 

jcwj ilpol j—o j3;^Alj a 33 .J*fl i .. l< u.U (3 jJaAjJ jj—iijatil j0lot_Ju^l iJLpo 

^bUtJl3 .jrlukll o^jll 11^ 4jjljtp-bll 3I 4JI93JI 0)3Jaiktl 

L?^>® j^ J^l 53laj^ 3ft jyijXI jjlft j^ 

.(Up-^ lift J3f>* Juj.0) dLljS^ Jlaj jl (_9A^ LtfJ3 
IJ^aLkiJI i< i t jaI 3ft3 <^^lJ13JI 4 <<< <mII 4j^aa 1 )ii<.5,yj jjo Jujj 30! (lJlAft3 

3I y»Lwa)l juf’iiu^bH j3A3ft Jlo cil3il jasJ .bl3ixo L^Ui 4j oxiopo jJ jSj3 
j3d a(pb>ll S^^liJI jp jru3ii)l jijij jl LftJiSLtf <Bisphenol AI J3 :>qII JUS oiL 

J^maLmIII jl j.0 ^jJI 4il (jft Sj^Hl3 .AmlOj O'Uj^I J.rfttJLulll 

^ v-|A*«i*j jl 4.jJ^I Oijrutlll j[a bl (^^pcmJI jj 

jdsXI ^3 .m 1 p JI ^lijblb Ja^oLI jjJSjjJI ^«i:TL*J jjjaj 3I 
OV M ill •LJMj|3 bbUttI 5^133! jo Obbliill i3 dljL^m Cell differentiation 
JiiAS U^ I4 ***^** 6 ^ CjIupJI jo*j bl <iUlf 4j?t^3 <^^^^<Cell lineages 4 _j31pJI 
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q^ljgJI uljluiQlJI 

J1 <1 Jit Ofr 3I SaUiJI ^ 

qi^l jjuaw jbl_/ 9 ^l l.. . i^l 3 5^ 

Obi^^l j 3 i»-tJI «jo^ Olil^^ ^Js- OLflj.^ .itrfMij 

ij liU Ji.jojil J1 Ija i5il33I jf^ j(i*j 
Jap 3 ^ Jk ^)3 J—(Ji li ? 4 juj—mJI Ua »-1 

.iaUJl il3ll Jl ub^l Jl ;S >3 a^l ol» ‘Ce?J> 

•3Jtj ^30«iA OUl^-^i i 44 il 3I oU—rfi^l OlUffJI CoU lij liLo3 

j3jJ! ,^^aAlju83 ^ jt 3 <i ^3 Jl »| 6^1)3—«> U^ 

ii4i>3 Jif-t ^i***^t 4 j 3 Ju 3 (Jl 63!^ U tljSS^ O i i M P t l) 
l^3>^ _^So 4 J^Uu 8 •j?’ 3^ <k^Ljrf 4 ilJ OLlipJI ^^3*030 

OLpi^I>_«^) J3P- CjIjLip^I J Uj 3«« b5^ 5 j_Sj&i) c>jjb JkP*s 3 JS3 
<Jli^l (>* OIjLpJ! ^ ^U»s ciollotil 4 ju 9 iJ) 

(J^ j^J^\ ij—J> 4^133)1 4 i^m Hill 3^)3 OL-tuSUXI O^ 3'^ i i . 

i*'*l.>*-.'iljf lMI a| 4 fll?wLI 4 i** P fcJ) OLAjk 3 lj\_rf«^l o L.<.Li.i*«i3 
^ 01. J3P«2j 'i .^Allptll 

U^A l^Lii! Us jit 3JUJ ^dUi£'l 4 ,t, M 4 uJI 3 & 9 S )1 qa (^ 

.^^3! (3^^ g|il*Jl3 Ca 0(JI (jLaS jlalD 

OUf^ 334JI Jb jl^IJI ^ ^LaJU 

Lalj^<4«dl3 A fl j (3!j^l (*3iiS?UI jl Ji-su O^b 

^-.^-. 1 1 33JJI ijb JuSliJl (3 03 ^Lrf iaJbiPsJL) 4 ii^l Ol^iUJI olot SbiS 34-0 

P. A. Baird ijo .(5I .(3 Jiloo .(—-c-UiifiH ‘^^3!—i*JI J3 J 

**• *• ••• * ** ** •* •• 

l3J3^3 ^jiljjoi^ « 4 jJL>IjJ) ol v-apo oI 

i^il3 ^Manifestations «j^ U^ » Jl J^h}\ ^>a . 1 ^ 

** 

(Jl »Mitli ^iU 3 (Jio ^(^3 * jS\ t,^ U 4 * *^ 1 0\ 

LlI^jQuu —w' Jlp- jJuJ Wj (jolj— 

^jX) (Jl kS^ 3^ 31 1 «i (j-o ^^^3 i 3 

•* •• 
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uLujj‘^1 jLfilo pJlr IptuLujuli uUlLjJI poi^ 

OIam^IjLm^) ^<J^| 0^ 3^3 • * Jii*ii !? |^i JAU 9 XI 3 jaUa)! 

ObljLd^l jt Genetic markers ^lj 5 JI jl^jlcO 

jop jUfr^l lo-h oT L^ ^IxJ i>5Lc 3 cl^L-^) (>SU «JL9'l5i) Oi^l 
ojjJI al>Sl) Oli .JUb3 L^> 4 U) yl5aJI OljU^ 4 >ill 

(J:^ LSji^ S.^JL0tA) iL_uiUJLI OU)ji>)ll jaau JlS 03 ^^^^ 

^^bsJI OIaIj— dJub Jlo Joi ,A1 j) (3^3 «C>1 v,* ipt7l» 

(Jjiijflli v»>)j IqiAI 4 3^ «4 OlI 

OJL^’lj 65 iai> Jax}) OIjL-mub oaK >3 ^tJ^I 4 Ctlj^L-il* 

M jOjXI )Jui> jJuOA 3i^\ji\j 03>*—'^j 

^LaISo (J^! 03 ^ OjJUaa 4 jl> L^l J.^L_im .1 

Ck^aJI Lljb) 0*3^ f>j4 j^Ijm f^yA 

{JiA JjIaa ^ iLucteJ] Juo Jlils^l ^bukStiaj jL^bll 

cilUd ^1 4iftLd| ^ IywwJI iJ-jAJ ( 3 ^ O'**^ *c )^3 

Li^l ci^ ^JUifiZlt d^i «illl Jb&AS ^MiL-a«JI JjJptljl 

^ 0^3 *^*> 6 '*“! OLl^) JbJLPcXJ qyoj^l tfrIjpJlj ^UaI^JJ da^\ 

^Lp^oijo OJLj^ 5444^1 pJI ^ ^^ 5 ^ Ol^l^l Jjt^ U5^ 4 aJ[ 5^ 42jjJa) 

4^1aX 4iL4V^LQi)3 ^^dtidI9^l3 Cy^ 4.1,itf:iflja 4i44»lji3 

OLdpc^Ijrwyt JjIao oli_4A>^l 4.4.f^A>l jLui] 4p>jl,fiX <LjU.«Jm.. 

6Jl^ ^Jm^lJI (j| «Lo—^lo 4.^^^! 4 0^3 S^l 

.Jbrf^LoJI tJu^ JlsjI djuOAjl 

^^La)I Jl^Jtfl ^jA jSJi (J 5 AM 3 ^ Jcsol iJI jorJI c^Ja 5 

JIjUI^) 5 I 4j[^ ^1 ^ —uaI^I 3 ^ 3 ^ cdJiP- Jlo 

^ ♦* 

oLpoSII jl Theodore Friedman c?^‘^>3 «*dl 

c^SUdJ ^ 4* ojLa v_9lJUbl djiliaJI OUj^I (3^ cUol J3» 

^Jl ^3b!Jl» 4_-^3J 4jt_ Sa ^3^ l>iA3 .«4J1 j 3JI C>b)_^Ixio3ll ja_stJ JS^I ft 
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(mljgJI uljnuoill 


3I jlS^I !>lju - ^UaJl <4—*twa. i JJLpJI 

^Us| <C>I^ Jjul Jj .«^liaj| OLxILo 

3 frJkj» 4jL 4»-ljO jLoJjjS Jt^ .OlpJJn.iaA) q~~a 4j|jLli^L> j^ubUj^l 

Ip^j 43 | ^])jo 4 Ljca ^ [LaJLiu^] {jPj^ ^ 

(J 3^ Lo (ilLUb ^>>*^1^ .Olj>blxll (joxj ^dhSjfUL) ^(jJI o)<^l Lo 

JiS 4it <4lctL-*0 ^1 3X0 OS 43I ^;>Ja ^^1 Js^ /^®^«6jJu<X9 JfiU- 

JjbljM (J| 3I < 4 duOtJI JuAju ^ )j|^ 'MjiS Ui^ 03^ 

Siii ^|jLoti_*ti^ ctjL^I o| <dUS ^1 ^Loj .4 aJIS^ jii^3 8jl£'I3 OLj^^ 

!$ 

<3^0^la,U AjUIa^I jL— joJu^ '^^hi M -J 3^ AAj^taJI OJl.,.,^j 

vJljLftSi 4 joJli> (OL—JLimU 4«<* itwfl i.aAv1 4«LI ^ ol J aIwX I (3~^3 

.^^13JI3 UA0tJI 

^IdLA dLuLi 40 ciAio ^.. 34 ^^ 43 4h Q»H dJub IX *fr 

4 jmj£la ^Uaj i^}A lJuAdU *4^ 0^ .IXlAa 

loudl3 03^ ^ .iAS jrob 4 a 3^I jso\jjii\ jA IJbJLA <33003 cdl^l 

Sj^jio J,^! 3ib 0133^1 j£UU 1^1 C!!^ 4J3l9ba jl (—ll 

AJLiAa 03^ 4S \jpj^ 4jlji0^ 4„*,<^JLI 43^Aa .|J0 jaJLI ^Jl_oX1J 

JjJLxXj 4^^ ^5! ijji3j.)3*.t5^ J «**Q^I <^t>lxol O**^ .jl—(ja&i ij 
4 jJJ (jl 4S^Aa .«^iuJL_M»» iJ[UM 4 JI>X*? «>! 3I (^ujisa usJl?' 3^ 

OlS AAsds^l :4^l53 4 WUea i34^ <>oljh«ol CXr^ 

3I BRCA.1 <3^1 ftUuill ^1 4* I. jrtiJb Lot .SjL^I oU^3j!^^ 

<S4iH ^^JuuJ 43^ <34^^ 01^^^ ob 3I® <BRCA2 
C33 ^3 l-tfJ3 <|pl3J OitjLss^ (54ii! ^JSi^ »Jli4l J't^ {J^ .jJLsJI 
AaAL*!-^ 4djxi»l (jj .qu^) iJub ^ (3^1 pt rt<ltb 43 jIaa 4^^ 

<4^1d3 Olpljifl 4A1J 3I IloQj 03^^ ^H>d4po Oljl—.ui^ oooc_^11^333 

jfiMtJ OlgJiiptlii 6—^ *0^ .49j*i! gj® 4lp-^l 64— <b JsSU J—^ 

6Job JIa 4i3Aa (.9^ 4rfAO Zj^uaetJi OijIjS j? SjLotl OLu^l 

.Aa^aXI oldJbLMiJtl 
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uLujuMt ajislo pJLc Lpt>X)kj uLuuli t'tl ii-;vll pilQ'i 

OUupiII JL 12 iII 

5I fjA J| qvAixit go »> 

^ 4?’3 O—* CiLlgJautfiitl 4 H CjLal^,..<«>| OlJLu^ gl jlSoj 

5 ib| 3! ^ 4 PT<i? f iLJjlpoo L_^j 3! normative 

ja» g |9 lj^i^3 .3IU li, ^^^1 (iUj JJLo < 4 JL 1 j^ CjI, ,JLftlua 4 jl 03 j^ L-« 

g3JL0iI)3 LigibU? IwiOgA «^jo» 3! « j 3 eu-Mj» gw . . aifc tl 

^i^3^ 5 jJa*_-aJI w 3 kX^ OLLu^I <Ij3^^) (^3)345^1 ^ !«»• 

jJI jIjlJla ^lu IJlA Jlo] jSt» 05 'J^ 5 J Jl flhVi 

gl g3Ala <^^^^«3AiI)3 (^l«X JuaaiJI OUlft^ ^ 

cUju (^I 4yOJ^luua gl ^ cL^ ^4^ OUu— 639 ^ 

N^ESS ^630.111 (Jj jJalfb3 3! gjo Ji^JjiJI gjo 

Js- gkJI 4^3 oS'^J S| .1 ftAfr JU Ujo jjjSS' l^jJ JsL_aJI oXtb gls ^ 3 ;;; -I* 
»3Aj ^3 <j 3 >laJl 3 g^ **J (^^3J3*JI ^Ll^l iiXiitoj 

.OIl^I (Jl 4ju*a— mJI v,_.t__«J3 gl (3 6 ^^3 ^^J^3 *Cx^ wjlj_Jauol 

SjjvSSJl Olj^l gjo Ijojla ji-T JL_L» Ruth Hubbard igl)3A 033 -n " 

^3^03 CjLLi^) g^ 4 j^ 3 ) 3 ^I OljL*idoJLt 
133^ gl U 5 LaLf (La gbj-e «(^jo» 3I «^a 5 Lpcl 3 » La IjiU OLju^l gl 3JL^3 

g^ (JI0JI 4 irj i( ht <dLI 5 ^Loj .6t..,i.LI 4 pu^ 3I V tjL-»-l3 

Sr*^ Olj3^l g—A tjjdS^ >A Sy , fl ga Jgl3 OLjL^I 

^lla> gX- (JLua JliLa LaL^ <g0gXt 3I ij "gl 

^LobO l 4^3^ d—AJt) gl ggllsill ga JbJlf' ga ^ fl ll? < 

^JIkx 4 iaAJ oL—(tflS^ OLuj^l 15 *^^ 0^ .cljilt wil O'** 

'^b—sSill gflso 61® ^J-JI gAOJ JaJjj Ijl-p>I 3 gl 3 _t 

i3 ^3r>il 093 »3 gi>btl» ^jJpsA dSj^ 0&^ (3 

4 jJJ (jO 4 aamJI jLouO V.iQISp^O *^^^«61apJ| 

^ Oll^l .jrdSo dJi gx i/hjA Jsl j^^l3 IJl^ (>“>“ ^JLfi>-l cjL^) 
gj«ijk JSx gx g^l 3 4 Ail^l 6jAUax3 gOjXI Jxt? JSLwJ jvtSi^ gl gSLff 
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uljUiittiJI 


j 1 .43jiJt Iju^ 6 ^ jL- 4 «ua 5ib j-ol tilllA 

I3I .cAIiom jaI aaU Ol^l M«U 3^ OtUi^l 1^3)3^ 

jjQ Jaju ^kiajJt (jl (l^ OU-j—«*^l 53S» 

.^l^LbtiM 3I jj» JJilJt ^ 

^Js- alAJj ^ iLJLiAfffi\^ ^l«A'tjJl3 jA Ji;—S jJi dllft 

^d3AJI J| jkJU3 UJLa 03^ jl LojI tiA jij3 «(j^3i3**JI 
3^ jL (kAljlvC'bU OIsL—mJI dfUjk « 4j ii«i M>lt N£SS 

Otji^b 3I AsJL^ 03^ ^3A i-)l^l «Ji^l» 3! Mrf«« «JI» 

jSLf IAS^3 .1^ 3I jblj-^b OIl^I J5P- dJj.A_A 4*Aj3^hAA 

v33jixll SjLAko dPjAi^ 3ib La bj^ a^aJJ 

3! I^a^aJ oyiAi9'VI tiUj ^3^ >X9’\^ (Jj OaL A—t«*A j 093)1 (^3 
^liaj (J J3^ V-Abffu y <I<L A> *c^3 6< L A t A 3 o il 

...t BRCAl quxJ) JtlA 3I 45^1 oUsjM. fiUI ipuiw 

vl)IJL9'yi3 0^1*1^^113 e93jiajl 4^ OJAjtA 4_^3 am ^3(^3 j} jlbjM* (j 
^94^1 ^LmAI Ait Ap' 13 (^t jblc-l j-a y Ajii^^Jl JJA 3! 

OLIaju 3! 1^3^ ^^5^1 j0|ja!^I OLJLqju ^jLaa k.tjJLP' ^ L«4 a UjbluiA 3! 

li| c^;>^ .bAptA ^^ 3 J 3 *J 1 JuA«ll) 63^ ilt ^94^1 .Aaij^3 A^3J3^ 

Luj> (j^>tt 6^3 *^?' 3 ^ 3 ±! (3 jjvA AajLu* OuAp- 

^Ixbu AjlQa^ .A3jijL)l 0A ^^yAJ,>. I *0 vib^ (j^S (^UJI ^> J^V A A^Il^ i) 1 
.LoL# (3l*^b3cA jIjaI L*Jb l^l*Ii^l l^XA lllflbrj AjlA^3 (JjIApJ) AJub ^ grjlp'LJl 
Jjol^jjl ^u0w3 aI^^I OA) Ia«xia ^^1 3)^ 11 IIa^ (j| 

aaLa 3! <aiara aJIp- (3 S^3—‘?'3* Cy^ <a^Ia j3_^ La aaLc- bl 

jt ^>LI (><» 3'J^ -^l—^‘ipu» lJub3 <aJIpJ) AJ—rfe (3 AJIA (3^3 AA3__p'3a 

.AjAb (AjLiAil OLaai^I t^ya 1^- '■'** jwL^ tOliApbl AjAIp"! |jpIj_^) 

(ApaL^ *"■ l^t 3«0 <« 4 ^)j 3 JI» (joI^aSU (Ja^ aS L^l O^S 

OU^ 1^1 A'i *^3)1 OLIa^I jlaAll i 3^^3 ^l93 ^jb3A jS^ L* . ^ 

.AjAb Ca>(S (j|3 (oIaai^I AAAssaa AAiA£> fj. A . »h (^^ap- jbjj&JL) Aaaama 
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ylp-uill j x s i n pJLc qjjjuulUI tpl>oiLf uLujuli uUi^l p«i q1 

li^ ji) jiJJI Ul 

o-J'Aj jl v*i?i jl—Jtij oljl 3 ^ c4^^l3 

JaUo 05 jb)^ 5 o>8 oLLj^ ^ ^L6-j:aI>I) 

[iljjJI O^Ua] <^jia 5 j )»3 jAl 3 laJI C>)jl_jA *3 ^ Laj| 

:^(5 diS Ian Hacking jb| ^^3 
Jl «AiiAil OljL-«Al j-i Jjot jjft J 3 kij jl jSLc U U_k jj 

jL-« 4 a jjp I^aIm (^I ^131^)3^1310 d3»3JI 
f kiSf Jlill J<i ■■! jL^ jjA UJLJttj| ^ il o 5 jS^ 

jl I^JIjaI 4liU- j^ lu^ Ol3dVl ^3 Ob^l ^(3 ^JLm 
.4} ^lOJI ^OJI S33 4} 4xuj jLga ,^1 j|i ,dUi Ji iilo\ S^ii^l 
gSlii 4il fjsi. 0^^ U gU LbJUa Ol3dSjt3 OL.uAiJ15 

O-UJ! J* *Uj IaSLuI ^1 Ol 3 laoJI 4 >» IJL^ I 5 

CJ »3 ^ jl UJ jt^ Ui jLai > Uljb jl 5 jSj f lii .dJi JU 

^ dUflii- L Jit 

03^411 (jplll OljL_*eJ) ^Js. »\li jUitfl Jl jrv—ijj 

ftUa^l 1^1 Js, l^f jl j^ JI 3 ,l^3ijij o5 ,^1 OUpu3t>--bH3 

ijU 3 ^ .ou^l OIaIpJ! Jl T & i ... ^ ujJb 41 SUj Jalaj ol^jj jSU , Jp-il C33 J 
Jl JIfrb ^^Jaj 4-_^3 jbjt j^ j ^3 <^ 3 * 03 X 11 ijfc j__t l 0 i>- j3Ai5 L_A j^3 
<(ja 1*H JijsJI J 3 -la 3 gA 3 <^13 J5L-iuJ oL_«,yi OOsiLa ^ 7 ^ 313 *^ J .jtS'i 
<50 j 0^I OLi>3)3lSal) ^J£■ ia55 4 j3j )3J3k) ^1 jilo-UI Jb ca—^ 

-^ 51)1 bbaiJ) 6l« 44 ,,. < 4»la4 p JI jflsto I3lai2fi>tj jl ^k^^b jSJ3 

ilUlS'l 4444 40 5j3^ ao5j ( 5 JJI ^y3^3J3J) jt 4 01 at Vl 

• *• ** 

tjj> J3^l U3k. jjiil dSJ3l j| . 4 ^., .,.[f 5 jlo -)3 la. ^ JU, J^l 6j_*S[p 
dibp- .bliJI dOA ^ CjlldsJ) Jb J ^U,b 

JlS^l JU AulJI j—t Uaaju ill V_uJM ^^b-l C*L_Li^ jt 4 a»U L-oI^aI dt-JLA jl 

lM ^iUll jbl^^SU 3 ^o^aU tObdsJ) oIa JJLo 4b gjoij i 5 JJI bL_«* 3 l 
OljU- jja cb jby» j J 30 OP-I 3 ju?J jl5 3 J 3 *dJS Jl 45U| .s.\ 3 -^ 
Jb 03 aIjj^I .iUjALa bbaS ^ibJl OU^I 
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^IjgJI ul^UUfilll 

ob^ 3 I 3 ! J^\3 JI.Xj:l^ 1 JI oU^s 

^^^iuXJ3 .CtL»i3l>-ill dJufc g;^LJl JJ tiUj>3 Jp-)3 ot?- ^ * ; ‘ ! “*“2 

ijUlwit L^l ^3 Olp-^ jJ 3 lall JftSi ^ JJpdl \jjb »\jP'l 
5 aSjm 4^ <j:lJ* 4_P-Ur dbA 03SjL-4« UJOP U5340^3 

.JUl j-9 Sj;;^ 

j£>t^l U jia^ OUjxU 3> 4*JUI jt U5 

3Iit J1C>S^. Obl>ai»ll 

«JI» 3 I «c^» JLp j-SjOl OilUll 6 i(b Ji* ti .ObiijJI (> il iqp Uj 
L^b}\ ^\j^\ 4 Jb^ 3 A U- ^LU3 ^ 13 A ij^l jl5^ <Jlj 3 JI v^ 
.* 13 ^ Jl^ JLc- ^bbiJl Ci^ 3 lpu »3 jS] 63 —^ tjt ( 3 ^ i-i^i .qi >-)3 qv^ 
jS\ iJkP qo (>0 4JL«il OLi^l JbJiPo ijlib V‘*^i (>« 3'^ J 1 

.qbjJl) <5 bi'^ \^^3^ oUa^I i>A 

OUa^I qblq^b qvS^SLJtill ot J1 ilaAiJl dJA qj— 

ol 9 .OUaixII 4 jiU qblqA^JI q£«J C6\s 131 ^ 4 il q^ q^ 13 ^ 1 ^ Uj 

J1 qblq^l Jibaa ^ (> 3 AAJI J1 IqjS^ 03 ^jb*iJ OS it ^UUJI 

q^ ^qJl .Oblqk^ill (3 OU^I Jx- ^3iil frlAJl dl it 'Ji^ 

^ U 43 I 9 4»U V-li- OUIa30L_4-l qlj 3 S;j oS «^ 3 Ui» it «4 _^a 4JI» jt 

^-■U^ll 3LaAL8 3L1 p 6 J5 vJLiaSJi ‘02>>l J'A-a- 

aJl^ ^uPuaJI 

ai*Il 3 Oku U\j3 vL-t 0 ^ 03^*^ ji^M* 0 ^ ol® ti-^i^ 
Li.j^3 «Vb)»> *>i-^* [ jkilU 4 A_a 5^I Jtfr OliApJI»3 .qfl^qJl i-iv^'i 
oIa JjU op .qbqXI J oli^l OUl^t i>Jl qflP*Alj /"®>03 )L-pJI 

qflsu ^ dLi SbJb quJ (i .J3S*Ji>l viUai qp IAp- S^arj 3Ja 3 OUtft^3ll 

jts] 3A jA qSJ3 . 03 JUbl 6Jub qc«> (3 * 4 JLJLa!> CajIS 3J3 <4Jlj3Jl OLal^ill 
jt J 1 jU 3 j Jt-iji ?>1 o^>>9 i ‘oUij J 3 AJ US .OUaoJI OUU —'1 j- 
^asuM i ajiJ 3 J 1 iLubi—aii jb <4^bii ^ J^'i^ j-^ ouu—i qi>y» jsu 
J*«zJ JaU. Jbq^ (»Uaj Ji i^UJI j>a JaA9 3Ll3 JS\ ^jStA 1 ^ jiSA-** 03IUJI 
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uLoiiMI 3jLfiio pJli: u\Q qjjjuiUI tpl>jokl uLjujIs pllpj 

Jl ^L-iaS'l Jp-l 43 ! 3X^s .^XCWJ JSL-ij 
Case-control ^^p* 2 o iJU- iwljja ^Ulc' iJLc ... , 5 jjL) 

Jtit 3 ! io—Jl j 3 ^ 1 i£ ^ 3 JJJI 2 ^ 05 -w»aj i_5ju 

Uyi U oUl^yi Js^ J 3 l*j) ^ ^>3 L-feS 

oLl^iJI ^ Iaj ;^3 .a^Uip-Vlj iwflotiJI oUl^»-«^JI 2 ^ ^ j| Up- 
^\ 03^13 UIpO. ^I Oljl>Ail Jlo cij>fcUaJI OlA-oJI ii 3 .r.t | 

O-P- 4^3! 4 j ^3A^ Ip Iaa a«$l3il 4 jAU 5 ^bl| j 93 i<Jl 3 .L^i^ljuj 

iIjsSlI t>p 4^3 ppm Ip JijA ...mi 

HSOji\ il>^| ^jl3 4jUaj 63 _iUu 

^ t>«3 jpIp*_JL^) qa ^Up ^ 3 pj^ I^jUp ^ * 

(^1 L)a-aill ul -jojil C*p4--1 <^1 ^ 33 ^! ^ k;? .J iJjU^ 

IJA Ji L_^| 30 ^ 4£^3 ^^laJUl 3 (.i, IWI OLup- ij-iJI 

3 I i^ ^ ^15 ts| jl a^bpj. j^i j^i ^ 

0133 ^ ^Jx. J a?.m 3 l^l Jpjpcil «4j|j3JI 0(33SLLI ja*j -1^ 

Jj .iuaptmJl3 oIpI ^ « i^I JuJLft3 Multigenetic S «3 jlrIp 4 * 51 33 

QA IjjiJ 0325t>^ IIP 03l5UlLI (331*^1 j 3 ip-LJ| 4il 33 ^ 

4i1 jjjjJo U.UC ^ J,ji\ li ^1 i^_^jJ\ oli^l JJJLOO || ^UJI 

• OLLj^I ^JjcLq ^Ijiaj 2 >| 

JP ^ I^pOj Ub CJlS" Ol—i^l 

ul) 3 ! 4pwJI Jl 4^**.,J| c»tjL-***piJ 4 ^ 133 !! oji^IaJI 

Cii^ c*pt^l < 0^1 ]j^ a}Lu> 3 ^ *(^Uiirbi) di 3 LJi j L^i^i 

Jl Oils Uj 3 -CpiofcJI 43 «Lt) f^A U^P bjp- 4^133)1 31 ,..l..,t) 

<3J>3t) ^- 93 Jall 3 ! (OillpJI jbau J OLjl^l ^UlA^II ^J^ ylS 3 — *5^ 

it oo>t! ti t-w—iJI (j oLjW! ^l^l ^^dA jl .Iop- iU5 UUiaI oLlpJ) e ^|3 
jp •3[|5^ <iUi jp JS] 4^Lm 4a* ^ 4pu^ jjlSJl J^IaIp-I 

A 

oLlpJ) Jsi 33^5*11 Saasp 4JLap-l ^iU3 lUJUj hj^] j^l ^jJ pUJbtll jl 

^1 A 3 AJ jl J*jipdl jp ^JiUI jp jjSSlI j53LJI jis ^ 33 ^^| 
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uljiJiifl'iJl 


^5111 ►IaJ) Ji Jj (OIUpJI irtJklib) g;^t 3 (jol>a^l *^\ JaJ—«»j) 

3I c*pJ) U1 oIpJ S-jU^I>e J-oiVl ^>a 

0 \M\ji^\ U .Oiillpdl oJjb ^ JS ob^) 
u*fS>- (>B (jUlSbJI U AJaP ^ ^>P .>A-«3 jl i>0 

J1 4. .Mill) <JUb 5>-lj iijU* Oldadb 5 aU*J! .ijl5it5 

vl)L^^lx)l OljjjiS atjij jA (^pA Ia «C>l^^WI 

OUa-uPO llllJlff-l JsA (> v5>-l isUj JLiP 4*^1 01^14*11 li Jo-diJU iijlAA 

5jfi>jXt ^ CtU^ jjb J3i i3J^3 - ^ Jl 

3 I c^JiUl jli>j4A ^>o U^ troifr jji*j «BRCA1 qujJb 4^1 Ja 
^A utism Jtf»- 3 i)l 33 —tu »i Jip JS Ol—i^l jA ^,3000 ^ ^^1)1 4 _c. 5 a^) 

jl CAM Ijuas 33 ^ 3^39 jft5^I OLuPspljujU 6 Aa jjs tAij^S 4jl —iua bbjLSfi-b 
.OLu^ 6 ^ 3 ^* 3 I ^bil 6 -“ ^U^Ab JaPO 

j 3 jJ) ^ (i aJUitjjU 4_J3aA 3 A cUaAIl II-a j 

jA JLfi-13 «^ 3 p- Jlft (‘3lil «tLSil3 <Jb\j-^) ^^3 <b> j£>j_A ol— 1 ^ 

I 3 CJLUJ iill C^ ftt 3 - Op- ^ 33^A^l3 »Ui*Jl9 .>-T jA (>3*^ Crit 

.jpIjaSJI t3 OUl^rfi^l jli JA jJ3^1 3 I (Jl 
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isa uuljgJI i^l Cigiiu (io 
OUOji, l^jJgJjUJLQ (JJ gL)iJ| 

oJiJI - uU^I iui^lijj (Jiiiu 

u>jj^ .d IjjLo 

MARTHA R. HERBERT 

^Loa)l5 OL^I :Jt»-3sJU 

oj^lxufl ijojxJ 

J ^3 DNA 

^ 4^1 ol t«iUS {J—c- 4-ojfiJ5 6tJLfr L-o 

4 jI^ (J (^ gr" *,_. n » 4_^l J ^Ktl 

ill ol if *5915)1 j - e 9 L_kll 

l ift^9 

^>£'5)1 ^ ilL-ift A a.j?ll 5 JL_aJ 

bijiaoi jilsu J-^5lll jl5 .oyjKa 4 _j! ^jJO 

(3 Of « «^v .ll 5 ft I ,It (j L_ij(ji5 

Obl^JajdiU JLj*afi>-^t5 .t . T . I I JJjJl 

•• •• *• 





cL^tji3 M I fy JL-^3l)f li|» 

^ SL-^ l^UJi 
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qjjljgJI uljiiaftiJI 


American Psychiatric Association>s Diagnostic and Statistical 
-tl Ail J-ft Manual of Mental Disorders 

:Behavioral dysfunctions 
thfui>\s OljUu '■4^* d5LJ4 

>T ^ as^ j3J^. ^3 ^ 

3 ] U J5S ^5«3 OblS-Ut 6- 5 jdJ ^0)3 . 4 j U 3 ] 

j_j*o jSJ JJU * 4^^ 05*5^ ^ ULc-i «^T Jflpcii 6sbaSj u ^ 

^ .U Jflpc-A UjJLC j4Ailj b'>® <i S*-^' 

dujj «a^jjJi3 4-«aJi iia ^ 

dS\ o^JI ap-51)) (J1 jlaiJ 

ju3*lll (j IJlU il <t^4® '-^—^3 6 * iLAa^^JI 1 j —a 

_5J5 *15S 5i) 4jl U5 .^jJ J^3 4 

Jjju ^3 toJLfi»«l)l 03*4^al_*uJ bl 3I cai>-3lJb ilj-j^l o~^ 

JC * i) Soosiil j Pathophysiology 4^3)354*1 4?“5^3i— 

(3 cJSj J^laj (bjJLj3S3:4ll Jis^/Ja^b jj'-» 

•j^3iJlj qoLatl 

o 5 J 3 2^J JUb^JI a_^j3 J 1 AP- 3 IJI c^3 i 

aiil 1 Jla ^jJ cai^s .^ujJi ^3iS^ j£^3 v-^' 

^ iUsl JUie-l jt J1 ^13111 C)L-«»b* OjL-il ^ .asiiii 1^3 iofli:!--! 

^13111 i 3Jto U ljriJ5 Jc-32Jb ifljlkai ^l3iJ) i 
U5 -Oe^' vS V3i** ^ *ip-32ll J1 J!i^ ^3^3^ 3*^^ 

U 4JIJ3 y 1^1 J1 v3>J «V3i*'» Wi 4 

t jiS ^1 SilJll OLf^b Oli^pJI 

•• 

4^1 ^ ^3.bn ^ bjis lAJaAPO U Iil3 6l4> 

. ..-?•; oUuwJI jt 3A jlS" Lo 3 a£- .ap-32Jb i> 

(3 ^ip- gllJ t6j3JL) (jiJl c4_J3la3iA ^b>aj Jp-3lJb j^jUd*! JUb^l J—^3; 4 

d)^JL_a*3 <_*jUpa ^LoJi aj3] fiy* i Oli^ :,^^_flialtl Jt3—b ^13!—«JI 
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xagUI 


CjI Jla35 .dS^ilj JJ _^1 ^i 4 s*j^ ^) a«»j^ J^ 


.dJh 




diJ-l^j Udifr J^l l^ ^^\ ^Ja}\ JL^tzlb 6Juk3 <aj^) (»JUj CuI 5 

4 ^1 ^> jU ^Jaff^ ,Lj^ iiu*- ,| .4i>y Ljop-I 

Jj>ai\ ^uet^ V 4jl 4 jJI 5) .JLx^^lH, «a^» ^^Jb 

ojbijaJiiiJ jbj^Rj ^ i>Slc il 4 _j 1 U5 .bi^ 4 j jU^ ^JLJl 

^^» :bl315 o^JaJI U-Aj jp.3 .i^ ^;g5L-«3 ^Iji 0^33 SiLtl^ Thalidomide 
•USfr^l j£. ^jilS b5^ jj ajoL-*^ .401*08 ^ US'jiJ^ ^3 J| j|^Koi«* U ^jA 
.jUalbyi i^ls ljU JxaJL 43 jlS' 4 owoLI U^aLt ^ «.4 j 

(i o^J .(iUll bLJo CJ3II ^ SjftiJj <4oJUjJb I- A .B. IJJI3 1 . . ,>1. 1 

^ jL ^3 .y J ^Im .,1 Ji ibo33 4 j 1^| 

.didllj viUiS^ c J^l li ^Uj ^3 . jljd^l 4^ ^^,(5^ .iLoa«*A 

4fc>> 45io. ^ ^ OULoJI jts^ 

Oils Js^l yU jlJ bi^32J! ^i jldou^l c*syi ^> 6>of .^3^3 45 jL> 45ju 
1^5 .Iwbl j-«ki ^ .IdjI ^3 <5 jJlaJI oIa jv*i- 4jiSU <oJLo«i)| ^ 

dJjS^ 31^1 (5jJ, ^1 J335 

jl ^]^\ oa 5 .ou^odb lori JJ 615 li] ?4l^ ^35^ <sJJI U 
6$^) 6^ ^Ju£. 655 j .bjo-3lJ| ,^1 OLUpJI Js^ J3isd) J| 4o-lou 

%>• ^Aaj J5^| ^ 3I Jj^] ^La3 ^liU 4iJi iLj|j3 3! 4^31^ OMo-Ju ^3 

.5—ibo^aoit) ^>0 qoiU 50^3 ^34^ Jbu 65^3 .dJJJ 

.^loo j ^340*1, ^. JU5.32U ,^L*yi JlJ3J1 
js] 4jlj3J( CjljLjIp-iJI Oo^l .IwL^ Jij] J^y\ Ojlo «d_Ji 4>o ilju 
04 j *5 bldt! 25)3]) J) 4o^j,) OLUoJI 6- Jl5l iljL_fr! Obli-3 .jrjSSb |JL-J4*j 

6353 ^sbA J Jl <5^ jl tA!3 .OV^I J Jjlo {»jl 43 idlliA 615 65^3 .{Ijto- 
( 5 oM=> 5 ^I ^S3l-6,! 6^-*^ J 5 a^ <JIjl^: ,»>!JI c>U!kU 

(^liiLoJJ oLpJI 
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uljj HI6111 


t£}5LJf - JJUjJI - OUrfJt (>5^ 
4*51^1 OUap-^l jl-9 «)JuS*3 ibjl ^ 

- OllipJ) ybl5laJI 1>» Jl 

.SsUi\ - t^AJI 


\jS\dM 1^5*^ Sjt*^ 

^l Lilaw»l 5Jilp CjxXtjj\ Ji5 Ju>-5l)b i_}Lo^l jl 

3PJ Jit aS3j« jol^l b»J^ J5^l S^h9S5 li- 

4jUfl))l JJL3 m ti SjAil) jl^ 4 -JIpJI 6OA (i j^3 .j34a^ 3 v^JaJI <U^ J—<^1 


Ij3 JL_b-3sJI jl5 bl .OilUJI JL--9J ^ jrii^ a_*iJyi 5J-i5 

dJi J*S(i iiJJh Jjuy j^iSo Jtl O^JjLsttf o^opJI (3 sUs ia^ liUls 


oJub 4>a JL&5 .J)j3 O^J-A ^-^1 3 I ji-A^ 

NJ jAo-UI ^> (Ijp'^a jflSLiiJI i3 'a>-l jb<? uli) >^^ 0 ^ ji? 

^3kLll i>9 jwjlic- ^ 6 *^j iS3^ kj3 ^a— p 6 6la> jl 

at-3iJI jo^s jl Jl OldL-LiSbtl ji » !' ^1 

033 c^l jA jrjSSo >-^1 4 o . Pr 4t j ^ ^ jx3 (J*d ^>a ItL-uJi jUaJ J—^ 
^Lj tiUSi . 3 .s. 5« . 5iUj tSJUib jiSo a3 4jl JUip-l ^sl ^3 

jSJ^ • Jbi ^ d,1.4 P t]u*LO S^LjJI dJiA Jlo jl ^Sj^l5ll jbljis^l 


aSU Bib^JI 6dA jl a-3 oL_«i!j4J1 j>o lo^at jl j^ 

jjoUw J Oljt«lJl3 .jcuptOtJI JiiP 6jS^! j—Ji- ^>1 J5"l Jl <sy-^ jl 
jl 43 jJJ) jLi?-3:db j^bixlil o^ - ^ ‘ 15 I) 3 I ^o q***" 

jtf. 3 I tialAJI JajS/oLijill (>=^ «l 3 -sai^ 

a«i 2 j ^ 3 -- ^ Jaadl ^ij5 jl (| f >'^1 jl 

.Lj\j?- 1 lii^Jl t 4*S-i^ Sabj 


dJa J U) OUUL) ^JJI jl «^U1 4 _Ua)I 0 ) 30 «JI J 
•* • 

^^l OilUII jl* JS (J-Jjjt 5>») 1*03^ 1^ ^^3 li '^•^j a_«rly> 

4 » 

jl (>a JL-t <g 1 j3ip-Ul Jj>33 vW-**'^* i53»j C^IS" 
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‘jcu3fcAlJl3 (JjJL^I Jj i 53 ^ 4jLil^Lo 3. \ 

(3 j—* ^U) (3 65 3005 40 qj-j ^^IjrQ .«»> jj® <4 -JjljiX) ^/ui*_Jii 2 j| 

t>**^*^ Cy^5 S/«*^ (j^ 

«5,5bj V 4jl 05 ^^^ t>jJJI viL-iJsl getp- ^ 535 ! (yi OJl^lj jj® 4hfl;,tl 0 j—A 

0 ^ jbl® jrj-p 3 A CibLjjJI _> 4 Jaj *^J 01 g-^l jl (^p-A 

.^lj 3 JI »Ui£ I>-^ 15 ^ 3^ {J^ jMiJuJ otjb J® «4_JL^I» 3 Uiflt ^1 

<4l0tll 8 j 3 iai^ )t^UJI jprirtll I J.laJ —13 S.33di£)^l d^b^JI (j[® ^ ^3 

OjLo ij^io >^*,>3 LaL^diAl Jl^UJL}3 

.61po^I Jj3i (i hs^s^ f‘ASS 

^j^4JbLi«yo ^JaAi OIjL^ 

4jLo^) 4.0^*,^I <L^td dlllib 1 

pUjI OIJl^I ^^1 ^^IsLLo qa ^1 (^JLp (^Ll^ .i 

jbj^t 5 cfrt 5 ^l 05 —13 jiUw ( 3 ^ ijWjiAJI j-o o>aJ )3 cJLapJI 

S ^3 J^l^ \^S (Ot^^l ^ ObL^l^l^ (dJLuAlll ij^[ TTiftll 

{^\ ^ 15^1 (J W < 1 ^ jb^slJ^JkS ^\^\ ^ 3ii\B iJlp- jiSxlil JuA^ 

3] 3] (v^t OlkJuft ;Jlii( di^ J^) bj^ U^5i>-3 jl 

4i«AAjKLLI 3 ^ «[3 1 *^ 3 !] 4j^LuS)I d^IibjJI (joL^i^yt ( 3 ^) 

3 A 3 c4doLaocil jg j .. Ij ; 5 '^l <S^ ijjyall^l Jlo < jl^^l (3 jL-luj^l 

(jiJI (| 535 ^) jOApJ! ^^L>o] oLJT (pUjoII JL^jj ^LlL) jl^j> J—^uJ 

(3 3Ji_jJlWI OtjAtalb dJLoJI 40^3 (j35J (jl iJ_Al9tJ 

/®^(Liaj| \Sj^ O^l^- (33 

^IDI 4iiiniflff;fcft v^btll ^ OtUi^} ^yA Ot^ SjuWl XJlp OILi^ 

Olu^l Cj\1a ftUiaJ) iJL^ <CjLLl^) j-o J^ ^JL£- J 5 i«il (jA Vj _> 

^ “ ^u-jJ^3iJI iJbfr tj jliH 0)i^ 
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^tjgJI ul^jjLuiall 


(jl A 4All0clit OIl^I 0 j— ft* 35jt .AX) «»I5A)I3 <4.flilPfcll 

SdjoeJa (4rfMij Ji^—«J 0^1 AApo ^ ^uJ 

-Mj* JtJl OljLiP-l Jf- 5 jLp iSlji ^ ^L-po^l 

jjSltoJI o^t 6^3 cW oU'^ 0SJ3 

^3 4^l3JL*J) JJLO Lol^l Jaid iaIS 3 a^UJI jJ *5 *^1 Ol- 5 l ^) 

.JL 9 ' 3 lJU 4 ^L*^I 4 ^ 3 JLJI Cilij^l 

&JJ Jkir Olji&io ;^ 3 J 3 A Otui^ (^mJ 

oU-3iiJl IjUjSp-I) Copy number variations a<jJI -aat oLito-^l 

DNA i533iJI ~ (CNVs 

jiS - (^ 33 ill ja-ixeJI ;>o 3 ! ji_- 44 *J ^ Lp*!^ ajiipJI 

;5 4^ Ujo (jU! 0 ^a&( Ul^l 3 cap' 3 i)l j 2 ?>o o 3 a»- Ja 6 ^ 3 J 

(3 *^33 ^ SjdOi^ Oij’iS 4 dujij^l Ctljrkxli) ftjidt ^3-a *3^ .0^3*11 ^3* 


63<ft^'<'<**ft :L4fLtfl OtL^I ^3 

i 3 ajUJI ^J 3 i)) ^15 OL5)l ^l 3 iJI OL-wIji J 1 jLJio jlJ .Ol 3 i--J 

jexjpt-JSa) Concordance ^3Sl3lll OL^-ji C-^JicL-«il3 .J—p'3xJI 

4L^) ^l3iJI i 45U) (3 IO3 ai^lkai (3 SSU) 90 JiU3 (*iijLJL» 
4_-4tflj<a jj5l (3 «*il3 aSlj^l ^Js’ ttaJiS^l 

^1^1) Monozygotic O3P03JI ^13*11 (3 o»^ 

(3 JSIj Lajo (^3ift—iJI <3 ^l3^3 

iijlLo iftjUalil ^131)1 ^ 0^32)1 O^Osw (3 ^3*?^ ‘l3^^— 

(3 583 ^jLaJl JL_p-5lll (3 45U1 (3 55 Su —«jj '«^^b3 c4fl*5—iJI ^_3l32iL» 
gjo <45jLJLil ajuL^) Jxl53dL> ftjjj — mlOj 0^4^ 3^3 cOp-^lil c_ft^ (3 4 —lUI 

j3i *5,^3 a^i asj^Ji o*2:li«-I 3 /^^asui i 38-37ajjusw *^333 a^is 
Jj3§ Lo 3*3 <0^1 oi!>ftA 3ft> Ua ajlj3JL) j_R^t 33-^3 JjoI 33 eU jj_5! 
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iigUI 

4-ipt^ jl ^ {j^ jjj^ <ijl fjs- (josiji 

jA OjIjI ^1«0cJI 


^LttjJI OLl^ 

4ft—.^^1 «j^UAJI C>U^» (jf. JaAS ^Ij5)l *U (.I4M cCjI^^L^uJ 

Dan J^I5 jli •x*^ {^ 05is>^ 15^15^ Lcj C ^3 <oLo^__w3ajijSU) 

Ob 5* Ji (Vanderbilt University Oi^j Jiili iawLs- Campbell 
University Uj^^l5 <^5^ jVl Ja*j *Pat Levitt 

aljS^I ^y jjdS ^ ^ 4jl Js^ MET qujJI bdft <of Southern California 
jjSlslI (Jj ^L-fijJI ^Js- jotiJI ijA Oft3[p ejLST jl IJLft33 (dft^llb 
(10)^ ^ ^ LiiLifcft jlJ jjftll 0I5 j^ j^l5 4<ifKrt(^tl 

^LaJJI JLoir 5I tdftA bl^lxidl JaSi 

{ju^ lAft^lJb juboLl 4i«iil (^Iftj^t ^3 bl)^ 5 Jl_ ftb 

olpol iJl,..fl.9 .Jift^ll) Ol^ji—M) J3AI) (,^1^ 1 

%SS ^lAbLil ^ dl^iJjPCA a ■■J..i/a^7t - £>^jqJuO 4pbklj JUnP”^^Aill 

5^ iJ^ ^ Jl^l 6-^3 <J^5l)l ijpjk <ot—^1 _«J|» 

^UjJI o 35 Sli^JI Jaj ^lli ^3^3 <j^] Jjo Jl^I^Lo 

(^^1 OLmi 1^3 Jsijtow^ 

OL-«(ljii c^LojJl d_*4i|jjJ MRI ^IjLp«1--4*i1j i^/v9 

^UjJI clftjl (J—£■ ^33 ^LojJJ ^wftpJI jl c*a «.5' ((jj^ftl 

isJJI OljJ^ U^bjjb ^5^1 ^UjJI i31»Il 8 J jSjo jl jxj ^Jjl-j 

/^^^JLft32lb Sjjtlil 

ddy^lt Jl^ Is iaai jdO 

J^flssj ibL-tu^ j5'jJ3J ^ JLp-^iII j^jbej jjJJ! JLob^l jl (J3 j^Ltf Jl^ 3 
^^LttJ) ^ j^tuJ |jub3 Jjt) La 5il^) dJu^ ^b-^1 .jjJl 
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uljiuio'tll 


4jiildi .^^^1 Jj>l^ ^LaJJ) ^ 0^>Ax3 OJL 0 O (ji 

^^aiJl Jlo) ^UjJI Jj# e\yA (jflai ds^ viau ^aJI 

Jrfjj jjJt jlJii^ ^1 ((i White matter •lAJ! SiUb Prefrontal 

5.10x1 ^Buo i3>-S Ijjfci5 qoLoJLI Jl_^yi joxj J] 

a 2 jbljXI ^3 c^aJLII Jjlxa .aAOu^l tJxA) **apca 

..^llxil ^ jk/o] - ^ - J^^lJI 03^ 

jip'^ill jL (S^aj 4j viLMuoij jiS^ ^ <)htf ^JJI i^LoiAbtl ol^ ((^Ul i3 jl^l 

^ i^JlXJ Lq^AJUo iJ^ ^ to ^LojJI (3 t—«aJL ^ 

Cilj;|^l dJub jL j^UmAIII^ .Lw j^I ots^ll JbU a^CMj^l Olu^ ijs- oUlu^^l 

Jli^l JIa j^umAIII IJub l^A^I (^1 ^Lo^lj cJaAS 8^^311 JJ to CoJ lo- jS ^ 51^1 

cIjo JSf .Up- 4aPJG jl OUl^ ^ ^ iil 

L)Ia3) 61^^1311 JLxj to Olj^b ijIa JuoIxj B.^ 30 ^I aj 3 Jt^t djrixli) « < Q * i 

.Iap^ o^liL US .(aLJl. cijrob 03 S 0 to 
8^^311 JuS- b3jp3A 8 j3j^Ii jmJ 

«j 3 AJo» jA- ^JJl 3 ll ^jtais .dd^ 3 -JI JlLo ^ 3 P 3 a JLP 3 IJI jl jo>AJtl (j —a jl5 
.JiJkll J3la3 jA jijS^I ^;>JJJl3JI iSjsui ^Jo*J A 1^1 JU Jibli^ CJl5 

Jliiai^l 0 *^ 0^3 * JJ—^ i5 ^ 4^40 Oj.J^l^ jiSO c^j —^3 

~ LpJillftdO oJL0cJ JLd ^1 ^5k£>^) 

^JJu^l O^L^^cmJ dSJj CJUl^ Jl.^ ~ ^j<XJ2a 3^ 

ij J 3 ibJl)! 53JLJLLt JjaKJI 4; ,Jtf 3 ! JjoXfl ol^l jjO ^ 3 APi^! ^3 

j^usj JkjjM 3,■A ji3^JcJt Jj J32J) Q , 4 j 1 (3^ i^bL-P 

^3 Cuo^-tfl J3 Si^^3il Jbu U Oljjob j! ito^ ^3^AXt {Ja3 cdjjlaS 4^1)3 J3i^ 

1 a i A o^IsaIauI ^ 3^1 |jub3 

S\Ub uJoJI UujM (3 3 —^ ^ 3 ^^—U 1 ^ 1^1 

•• * * «• •* 

CjI> 3JI OJU& J a tv *3 ■l' 4 ^ 45 uLmJI ^JJLfdSt}] I <ftiill P^^APtA 
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Uj li 6 ^ 5 ^ 54 ) ^14AU .(asUI 46 - 7 5^5?->») 4*«a*JI 

j4lSajl3 Sensory threshold L^\ 4 ^t Ojru^ 0 ^ 15 ^ ijJtiJI 

Oral motor ^yj}\ ^|'^t diVl oMSL-JLqj ..nil ^3 .^^1 

* 5 ^^ ila—AjL JaJjil JL>3 <^^1^13 jLJI >- 5 ^ dyspraxia 
^34^1 OillixJI jflju ^3 <^iKJ| Otj 5«33 .^3J) yl>1^13,Jjl ^\j^\ 

^JS^. ^UoJI diU 4^1-*,! Oib JLJO 3i^l3laJI 6 Ia ^>£3 .Catatonia 
UjITU li>.3^3 4^3LJ| OiKJm j >4 ,34^1 3A U J| \Jlm 

^UjJ) JaSi ^ 

J 

^ 4_Lo)4 4JsA_uu^ 4 ^ Oil!^_Jti 4 ^jJ Jt>3lllj C^Lail (ya jrj_J 5 

*^5^4 {J^ J1S3 .^*®^Jt^3XJ) 

«JeJI ^ tiUi J U «tp 4 -.a^l jl^l Obl^^^l (>* fjrl^ Oyhu 

J 44^1^1 OL^^yi ^U3| jfl5j3 (4 _jIx>-^ 3 g^li?3jl3 <JbJL_iJI »*IL-«uo)ll3 

<d3L_«Jl3 jl^pJI C30 J 3 -Iasj (^1 oilSL-UI Uu! *!1 Ua3 

Oil3SUl ,3 4j3Sto» d3l_w3 € jble-jAl JUal««il Js- 

^ 05^1 iojek^t L-039.P) Uljit 4 Jl^ jj^3 S 03 Ji «4 Jjj OiL«^ - 

J 34 l :l^! Js- JJ ^ 6 JA O4J aS 3 .^^UJaJI (ja-ij ^ (obiSfl Olps*i 43 ^ />fll | 

cXa joaj JflJ 4 SiUil Ji-S t >4 j 3 SJ jl JUle^l U , 4 SoUtl 

i 4 jiLsJl 51^1 J 4 3:^1 3 jiaj Jjs-IjOj 3! IjLp- 41,34 OUjk^ill 
Ui-«. it3 «o-^h jyiiil i£l3L-JI JI3 ^3iJi yIjkot J| ^ 

SnXpI—IU 4 ijs- oLfti^l ^lopti—atl if ,3^JJI qulaflill yi. ilj__s^l ^ 

os .Ao-3lJb j3jLatl 4jlaU j3JaAUI il>Sll 43l j>4 ^^1 J^:) 

4pJbtt) OitSLS^ y^ Uj qi*« jJuOA JaJLftj ^ 5jr^ OilSLoLo 03^13; 
Sj^SoU,! obt^ill3 4 ^L*pJI) 4 ^Ut! oilSL-iil ^34 4 fr 34 j?t 4 oi US 
4s5U Oilliua yA (4-3tJLJI 4i^ia,| OitSl-Lo OI3S Ol^l3 4JljJl 4frtitl gol^l3 
.453L»iUI OiK-UI 6OA 4_iiU4 i>?*62_-o 61^ yu^ OS3 . j50 .dliS' 

lAj,j3kj 4j1jj (3 bbaflJI 6.iA J3P' Otpo^I J 4^3 
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oJtjgJI UljixiLaUi 


ijMfr ij«ij 

t-Qilpr")! ^ ^ Jl-P’ 5 I 1 I jl jblj|^l jja JL^ 

OLt^ljjJI ^^53 OJl^I .J^LuJ j^l jbljf^^l lJub jjs 4j! fJS' 

^L^aJuJI OUyAl)) JloIsu »15JJI OljLl^l jl 3 JL 0 <Latj OiS^I (^1 


^Js> Ctlf^jjJ) ColS oLtfIjjJ) vS^^l * IQ i 3 CiL>jd (3 ^ JIaj 

|i.aI^I isJjf li (i Wechsler scales of intelligence «I5 JlU jLS^ 
Raven’s oLi^A^aAJLI jslj ijs' dU j5 ^ l^l <(^^.0x11 
JuJLt /^°^(Fluid intelligence J3LJI »15JUU c^Li«) Progressive Matrices 
LoJlIA L-2Jb3 U5.>4^! ^^3^^ JL_9-3llb ^UaXI j_ja 

Augmentative Sjj-jRlI JUu^l Jbl3ill ^)apci_M^ll3 j39ukL-Mj V 
ObbftiM jL3-b «3LJaj - communication devices 

^Lall ^ JoljLo iJS’ ^ 40U0I3 O^Loil ^3X10 J^—^ ~ >^^3^1 

ijtiua) Dyspraxia nb^l J-Jb> 03^ ds ^^l^-JI ^Loi ^LaxJIs UialMli jL_^3i)tj 
IJub J5 .1 qmii 63 4 aL)I Sjdd ^ tji^ 0*^5 (<^hQll) 3I aJu ^Js■ SjJl^I 

OUj^I CuM (^1 SdJixiJll ybyt OLfIjJJI JbLujI ^Xo J3 ^ OVJL-mJ 
dl^SlI \S dl3JLMJI ol^ (Ji .dp'3lll jpye 
^IjlJ )3 <L.»u»ljjJI (jA jsyi J9L^^I3 JJJLI (Jl ds 
Strange (^^I» l^tjS^d* (J •Oy'SH jaxj ^Ijds qa IjjdJ JSl (yb (.^-*11 
ydl cJaaI Ujo^ 43I Portia Iversen o—w^ajI yA)3J <«Son 

4^1 ^a^3 AftljS 4slmi 3 (J 4j! V.paJ!L«L!!SI cJ^^AO 9 ^^AaJI ^JjQ ^Lbtl 


^IpJI ^ d^h _ 1^1 Ol^bj JSi m.«<a Jp-3 

(JjqIxiII JL9-3i)b quboAll (^SLf ^Ujo (^ 13^9 ^ Obl_^ 5 ! (J| 

,ystJi}\ ^bS 3! pbj^l 3! Cil^byi ^ 


^bcAl )3 ^l/dt JJd :oL^I ^Jlo j#MJb 

djp-3ill (jl (JLft SJiL C*j 15 Jilifrl 3A> dp-5111 jl (5JL-^ jiyi (5jPo 

* * ** *• •• '* 

ljF|^ Mf,Pf7^ <Jtxl»l Ji** 1 4 tf quld^iXI JLai 9 >S)l 0"~^^ 
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AZtgUI 


U cdoJLpJL 3I jM.laJb JL^ o^jL^ L-AJLlC 

^LoJLI 6j|||^ lJub ^ ^ ^ ^ 05^5^ f 

<^l*pj| JU9 Jljj il Oj-AlJy) 6jjb .Ij3 iLolSJl oy^l jt O--* .JLJ^jiJlj 

JLjbiaj (J| Immune modulation ^Ull j-j^po jja OL^jill 
JSU 1 Jsl—^ ^ J| Bioenergetic upregulation ^5)3^1 OLtall 

■ iq Cols' l^J J CJ 15 Ol^xSill ^5Jip-i Altered neurotransmitter activity 

^yjl U)j(^ [J^S <M9l5J gT;<rti« HI jjdbatl I^IjI UlS^ 

jA tijjb Ixi^ly g_i^l^l IJLib jlj 3J5 (jSp" .«l3i>l hjlij j-j :l^| C-JIs 

IAIj ^IpJ Q_^ m qI VyOLiAtl ^jjo (3^5 (til dt^l^uJI U5^ 

4il 3JL0 iUlpStI lJub jl JUJ .jruisU Jbls jgjtj ^»jb Cijj^ jl jj# ^Ui 

63^ Oyo^l (5'^1 ^1 ^aJl^X) 4^ihll Sj^AiLI J5L^ 

l^l (,^apt 9 j (5 SlvUxA l^i^b Jj^3 JhS LbjJj ttoLofrl c**j 3 jl <£^JLtb 
i^jLa ^La jjo ljub j JLfr <(<|jj| ^Jbcb jl dJL}l» 4^ ly JIS3 

.^LojJI j ^Uj 5SII lJuk q^tiJ 

v 1 ) 3 JlpJ ^3^) OSlloJI jA Joljl^a .^Jl-£^ L^I dUUb (CiS^) ^Ijdl |JL£^ 

(ja bd^a j^3 IjrJ—IjiAS qj .^^^^JLP'3il) (jtijpr «< < abcL)! Jj jf|„..iS j—tuPO 

\ * 

^1 4 iii.„rf 4 iliiljj ljub 4 i 4 ^ J Lo ^)Lsj 

National Institute of Mental Health ^LJasJI Jl^aJLI kSj-^ 

^IjJL) ^1^)3 CjVIpJ) dJub Jla JuJl0O (Jl JU>'3ZJ1 4 _(mIj^ 

^llil q<*y3 ^Ij3 C>L_«>Iji 33 4 ^ 0 ^ OLolj^) 4 lftl <t> Sj3>iaJ bbjLl^l3 t^pojb 
(ill)3L »Sl3Jb j liilM 63^ ^ (U>j^3 c^UjJ) OL«Ij^3 

^3^^ Jj^po ,3 SJlp"! iliSlI o |9 cjb^il^b 3I bu^ljj j3,>^^> SI j_jjJI 

bljiotot 4)35 (Jl St^l (^JLo I—I>lj3 biyij3 bJ^Pbo L^La .3 Sll^ 4.335 (juQ ^ °'3"^l 

fJS' ^au*<jyi 3 ^LojJ) (3 jIjT is 4 a 5 ^Uj.^ 4 a^I (J b^otZa 

jl»'3sii ^ ^3^1 ouloaIi 

(3 y^lj'^l 413!^^ tXi& bjL0o (J^aLj (^LojlII Ijl£ b <^a-uL9eJI (3 oSl5.w<.l>l q| 

3I (^L.2 \^\Jaib\ 3Jb JL^3lJI jL ^IaaC^SI) (3ap t^^wo <^^3 tJ^^\ 
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ui>piJLiUt 


l^Lo JS Sj^i>yi QA OjaaLo ^ j| 

.^IajJ)^ ^butui^) qu JaJjJI 4*....i<iljjJ) v,* ^ H ^ Jifl 7 «>LI l ft l «a9 ^ 

^LoJJt ^ bUj^ bbbS OIjLmII J^Uj j|9 tXaiaj^l 1^5)3^ JLm d^au* 
^ jjo ^UjJI jL J0O <l»5i>3 

(^! - ^ii^b jiltf ^b^jJI jl^ - U Jl^- JI 3-jb (5jJI - ^UjJI ^J-JI3—p-Ip- 

.Systemic immune problems ^liil O^lSbU*) 

JUX’i ^Js■ JjtAJI 2»j (jlS^ ^UjJI (^ ^ jn^b ^ qlaJI ^Ul ji^\ ^bt)1 L^l 
^35^3 Ju»-3J) OfrJ ^ tiJbA (jti hia qoJ J^Ip- j^JJ) cWakeficld aLaSb3 

C«jlS^ qAq)) qA jl^ qA *3^ .^ajA^I iicLt>i\^^ oJlm JsjtjJt t b^i 

Af^joi t^l ^Js- qwfcflj JL-p' 3 ll) 4^111) 3 ^ 4aaja^I blAidl 3 A^ l l i ^ 4 J 3 IMA 

- iJj^g (J3^mil q£ 3 L_i^ - 4 _-J^LiA >i»<,wirt}l qA 0^^ <^3^ >A b^^3 

<(3jtj» 1 vS'^l .^^^^Ci3l5lAJLI oJub J3P' vl)l0oS}| 3I OU^^UI 

^Js^ .43JLial) qA qbljpl^ I^ra jAbilJI ql5 Jlp '3111 <3 

t ^ ^j! ^^3^ 4 jaA(^ 1 I SliEJI 03 l^JLa ^ oiptij ql ajaJLI q^ <jmi 

Ia Ul£> ql)l3 ( 4 AAyia^l ollHI O^ISL^ qA ^ 3 bifl Jju q— 4 uouil .HcjJ) JLp-3lJI (3 

• •* ** •* ^ 

^ ^Sl) JaU 4 puIiS JIjJlIP 6jri 4*161 

.JLP-51JI d^JL ^53 (^1 4 ^L&I! ^UjJI OUT ij^ joh ^1 
Sj^i L^ t^^JLjpJI ijuaIoj 4 1^3)3^ ^^3.^33 JLppJI 3^3 

OIIaS^IaumJ) ^IajJI ^^Js> 4 ,,uj^) jb^l 4 AsLuft Ol^L^ JlaJ 
3Pbo {,J^ IJLAk JL^t_wiJ3 4jJLx£il3 ^i SLaJI i dflJjJI OU5I5JI3 

IJlib ^ «Ji 4*?' ^6—*upJI Ols^ (3 qlalJ) J3P’ Jip-3XJI ^3 «3}ljilb> 

OblqiajA^I J3P' IjuJLpo CaaS^IjJ <qAJbdt ;3 fbJI 

ii^buSlI oJub qosu U.^3 .JLp'3lJI ^ 4^313^! 4AiA)yi <3 

:^U 4 I fkAlaJ;? 

bbot q5J ^ ql3 *Ju^3lJI i UUa lS3JL-i O^iai OUa CJ^s JL^ 

^3^33 OlL53**<rtl) ^ 0)qv^ i^tJLP-l S3JLMII JaJmj .^^^d.^31^1 
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xrigill 


Antibrain iUUjJI SoUdl dJi J U .SiLotl 

4 ««l» (i dibUj^ Pardo jijU ji 6 2005 dJh Cy^ jL^tj 

(^jJadl ibUit jl^ ^Js. Johns Hopkins University 
*Jj 3 u - Glial cells 4 * 5 jjJI UbUJI Js. 

MtJLo - Astroglia jl 5*1) 3I Astrocytes iuu>*iJI U^b liJ 
OLiSj ^»lviPsL«*b j^b jjbLJJ Microglial cells Ij^ biL> 
macroscopic jiyoj ^^J}o jx- b^^Ui t>uJ tLo\^ 

OUidj cJ-jt i-ljjJI eJub gjta jt ^J\ Js. .[ojjJJI Obji-ai Jcl 
433^1 ^. jj>.T jj 

4 ** 4 asdl ^llJI 6J^ jl^ 0^3*^ SjLfc C4lSlf 

Ljjoo' biol C.»A£-i lis ^UaII gjuuu (j j[u**ll OLoIji jj8 |JUJL£. j! Lo5 

/ 3 ®>S^IJaJI oJla 

:bjai3S3S^) JJi^ 

(^1 iu>bl jiljx&II ij Ljjaj3S3:;^ ^3^ 

JjAeo ^ j 53 .oUaftSll oo!y»V‘dj^l iio-JI J] olk»^l Cy ^ 3 l >5 

( 45 ai i 5 3P0) a£>-3JI ^{3 JSJLj b3jJ3S'3S^I Obl^kol 4*^ 

(JaIaa JIp- >^3P’3 ^Ua^ 3^ 4fi! dLjb3 ^l£. (j <1 Jp. 

ac-3l)b 45 il 5 JS JL_r>l3 Jij L^ j LJJJJ3S3UI j 

5jS3 ^1)35 jAI /^^^Metaanalyses ^JLrJI Obeo-lj^b OVLabl ^4 diihs 

** 

J 1 v.-^i^l3 jf.JJI jflRo Ju?-3iJI J L_£jjLj3S'3::^l JJU- 

tj JsLjjVI uis ajuil fiJub ,3 .^. x^ktll Jjuxj i?bjjill ^ 

‘>^ 5 ^ 33313. iswlco ViJ^lJI iio-^ ^ 3jib oLopI iij) 4JU0 

Cuib .dfi»-l3 ^3^ Olis-lU 4 g ,«o ^^ 4 b JLso Ju>'3lJI 4 II>t Oj3l3 t go 
US. Court of Federal 4 Jljji^l oUltaAU ioSlottI ^ ..." 

OL 65^35-^1 .^-*laill oLflo! Jui> 4 jLkas ^33bi j^| <Claims 

genetic aj|j3 l^Jif CJl 5 aakl) oJuk Jj 1^ <d33JLpJI 30b Ija 
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uljjniaiJI 


* ^ 

,3^ ,^1 bjJLi3S5:t*i) oLjli-jUa^U vulnerability 

iJS’ 4 ^ U *^3 ^ «» JiiWI 0^5 <f»>^ksiallt Okl^ 

65^ l)^ ^5jxXI ^l^lt a^Lail ^ lalS U j^3. Jk- 

Ja^SLtl (jja3 4 * 1^1 Ob_/ktl (jjB isu—*»»l3 ck^J 4 jLo^ 

Jj^ld bjJJ^S^I^I )J bjJLj^S^I^I olj ko l j^tdJI ji&LfijJt 

Cj jitj JL^ ^ 4 ^^ ^ Ujb Ijh^ j&Loj Jib 

ob_^l ^Jifr aik* 

*tjj^3^3^^l L t hij ^^Ij 5 

^IIj S| .djuft^l tjblj^o^l mJ! 1^ MitS'tj dl^ii^l '^3^5 AiaJI iiUjS 

JliiiK JiJLaiJI J^ 5 jrii-<^ radicals S^pJl j3J^I 

CilJU^^Ij i333-.JlI) o^ 5 j_pJI j3JjjJI 6^4! 

** I-' 

«Jlojm» 4 _-i^btjl (J—^ (j *(.7^^ 0 ~^ 4 .u. „Ac -l 3 

^^Ipbl^l OjoJI jjJU^I ^bij LaJJLfr .S'i tM^S)d Bi^LkLI ^IjJll 4 k.,..« 4 tljJ 

^ jlsj *.^ 5 JL_ 4 * 5 ti)l ^ly dlijb jjSb c 4 j 3 ^I olaLoXI ^ —«*pJI 

^boS JLtti^tlJI fjc- I a aJihffiA JJIpO OIJbJ aj 

3 b^lj Jl^jIII (jjjUu 1^X11 .ilj—sSlI tj 4 l ^ <»U ^Uli ^IjjJt 4^1411 ^j^■ 

(| jbe-Vl jaw 


:aii^) Obljkiil 

/^WjiJb qH^' ilyStI fS Methylation 4lS^) Obl>ki)l JijJbJo ^ U—S 
(jj9 ^Ijijit ^ 0—^3 <i533^^ qflA^I 3 vliblqkaill 6> i t h y^ q—Ad 

44^33 4>ujiasJt JdIjJI ^—>■'« <n*i Jiuo ObiA»ll y^ l—^l U 5 ^ •^— 
yo ^Ijil OblqkoVI kby3 .4A__^3j|r^l OLl^I 01^--w|3 4jJi^t «l — uiS- 
SJum^SII Ol<^b^ i3 ySi L?^^3 (jlkiaJI JaIoII) 3 i3''''^^ 

.^LuJI ^IjXI qA qAkc^l3 
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xigiJI 


SLi;i ^ yljkiol 

SliflJI olj_laiol ^5-^5] ifcpIjJI CjLjI^I j| 

ijU) ^Ul OUUt dX-jb Jx—.^1^1 ^ hltA dp.5:J| ijA-o^l 

.Clostridia bj^oSJl > Cy\j^ :JIUI J^; - 

.(Cojj^l y^Uirtl ,^1 Desulfovibrio ^i.\ L>jO^LJI 

tLooJI Oljtwi 4^1 Olil3^l d)5JL ^SU Jl.) 5^UI 2 i)^% 

S ^(4*a 4^I SLftJI J*1 aiJI (>o Olpuil jo^l ^ 


. 4 ^ 3 e iUi ^ukCi^l JUle-t 4 llJJI Ol ^^1 Ja_Aj 

^tijjl 5! jolieol Autonomic arousal 4 jilj]MJI 5 jl 5 yi ^ oiLA ll>Uis 
Js.) ^jU\ ^3^ ^i 01^3 jj> J^ 4 jilj|^| BjlSyi 3] 

ja^JI JJ U 4xjilL03 oli-JLjdl ^3 5ibj5 jl^^l ,J^«J :JLitl J^; - 

.4*^1 Ob^JI^ .4i9ji Soil) J5.i»s3 Obl>^l3 .(SjbJLiJI 


JOli OUj^l^ akAill <i^5l5SlJ) 

.4kA3 4^515^ Ol^ l^ij;^| J Obljkiol ijM r....A aXoi JS 
JIp- (^L 5j5jialb Liuj y (^5 ‘<5^1 (i akJttj^l (j OiljpJ^ 

Cjtj5«ilb 5j3>Jb ^ Jtx^ 45b5JI J^ Jl^yi 

jV .4jij51415 Cu-j oiisuai oi .^UjJi ^ j i^iii) 

bj433^3:«il Jli.3 54.«5^t jl ,^3.4iJb 65is:j| gu 

Genetic 4JIJ5II oL-iU^JI .,jpa 3 osjj ^ 4^ JLol53tJ jcydl Jssaj jljJ-sj 


I4L0 54c k_)4oo La4ic <(jli*iJ) 4alc 43*5Li dj^ vulnerabilities 

.(^iUoI 54 sj i) Ji 4 P. 52 JI JUip.) j^\3 ^3 

«k 


.4JIJ5JI Oljrjslil aJA ^>c gjUl jdhli a^^lAfrll 5ibj Jj ^b^ «dJ5 
filjb Jaij 5^ L j4L OIUpJI dJub yM_*uj U 3 SJ V 4 S .Or^^lJ! .ijyiJI j [3 
.4oyiJ| 64^3 jbUttl 1^ ,^^1 jiyiil) 4j|^ji^ .OLl^I 
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4j| Ji£. Synapse d«".....Jt>ll Js- ^Ijyi OjSj t si 

OUu^J^ ^ CuPo Jl- 95 <JL0-3l]l lAaIs Obl^ixidl ^L^jJ) 

<jl Oj^S C.wii»LlJ tjub .JLj^_^I)I g*)Lwl 03 ^ (^^ 0*11 t*-!-" '“^1 ^ jutlll |j[U^ 

.iX^^/sJ\ 4AjjIaL) ^LoJLJI - 4j|^la9 ~ OljuJ^I 

^JLo QA Cdt__M »3 jS d^U'l ojjS^JlI) ^^UjjJI dJa-JtwJ) oLJLqjJI gSJ 

t. *X *AAXl 4 a^^ 53 'i ^^33 ^ 

cL^l iJj tK^* * 4 ai>s 4 ^Ij 3 Cy^ JbJic L^jJ (2) 


I ^uAjif I fiLb^k^l I Ji^ vtib 

{J^ jyw 

jl^^3 <4m£1s 1) 5jl*I-rt>l ^ jjp ^UJll OUlgJaitft jl Li3gxjLI g—A 
^>o jL-jjj gl Pro-inflammatory qrtokines oL-fti)iLI 6jj_jt4l Oi;A3S^*JI 
(Jl^- IaI (iLl—tuJ|)l ^3 JtJ^ (Ji^ L?^b ‘Otf^iJLI g0jJtjJI 

Lfljt g^ U5 i, M^ctxi) Ob^lJi L* *ti 3I 4 y j !!i j (^3^ (j^ g L_Jj 
Lai cb-si ( ^ fc< <w JI jl^j^l3 4jLAjiaxJ) L^MpJI 4i^3 ^ 

jbT 03^ ji g „ ax 4 SlloJI C>b3j^^ 4^L^I C>L-0tIJlJLI 

^UJjl JU 1 ^\ja 3 

LbaX^j ^ OLlj^I (jI < 3^^ <OljL-Aifr^l 6 Jl^ 1^ bA^ 
^■ ^^It tl ij (jl 4 ^ 3 J 3 xAiiLail LdkjDl^ JjoI^s)) (jI < 4 jhMasLl| 

5 ^^txJI IbLft 4 dbAJbl Ia • Ol^AiMLfl^ ^JuLfOSii\ k«i)l^jijLAuAJLt 


f^L^VI ciUbi^j U;^^ 5 m 4 aJI 

JL^^I ^ Jl^^I ^ ^lojJ) i 3 Olj&^Alil ^ IJlp '15 jI 5^ 

^3^ jr^ dtbjb cCaS^J) ljub <J^1 m .o^Ip ^IjojJI 0^ i3^ 

Neurocognitive 5J^I iiA^I uaSUi^lt Ja A1 S! ^^l OUiVl 

.Sjlas.LI oU^JUtil dj^Ubo 4j,fti5 - d^LuS^t oUjtotl jCiu (^1 ^ functions 
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J1 0^ 4j!_i \3ii JLjj^I jbUpti^l jl ; ^ l a ;XI 0-^3 

.OJA 5jLA*il 4^utl .(^1 Jflju 4Ah^s jsl 

o4^* 3 *^**“^ w ill - ^LojJt - OLu^l ^65^ jlai ^ 

Jl 41-^^ JL^^I (J 

u! (^ 43 I Lt5AP la_A 30^ JJ /*°W3lJ| V«_«J ^ ^>3 JLa3l US. .«tu 

^UoJI efl5U93l 51^1 ^Jus iijtj OU-£9 *^b3 4^3^ «JUaSif! OIa3_J6J 

.^>JJJ,^llXI ^5Jj 

bs'iUjs Narayanan uLibblj JJ IaJU^ 0^1 «j>_S3 

jliaJI *LJaft| Oat* 03^ ^ ^UjJI JL^I Sabj ^35U 4 -j 1 
(*5^3)1) (53li*x—uJI jl^oJI iaLii ^ JULoj ftb* 3A3 cPropranolol 

j^,alj|iUI jl^l jj9 Sympathetic nervous system 
^3lV^) XaL-AiJI jl \^JiA\ jss 3I - vW»' <3 

g-puiJI i JaISiJI )juj> jl3 c^UjJI i - SjLi^fU a^ui ^ 

6jL-i)U (jlkJI 5ibj -jS] 5jL-il ^UjJI ^sjJ jl «o 

^ 133^1 t^UI oL_i2Jitl IJiA j/> aJUl ^tiXI Jj J 3 _^ 3 U 

oSljjl y^\ .jrL^jj) jL^ii 4Jlj3iU) alaL«, 3 JI jx> ^j_i.l 

Obbiio^l j^ jjjSj (Jstyj 3013I apt^ 3A3 .^LjoJlJJ Excitotoxicity 

Jthi" Jl hilaJI ai ^3 jrj—sj jl < 1^3 * 6 iU.t SJ 3 SIXI a_^^| 


.aS;^! ai^3 

L^l jr^ ^32 JIj joLoXl Jfiuu (3 ^lS^!ltl3 ju-aiJI juj aJLi^)!) ^^[3^1 

j_^ J] aslol .5^ j 3 Sj as g-UaJI Ois:^ 4^3JI aJWI jl Jl 

iiAa (Jx. fj^aAAli ^3 aix al 93 pjja OLLj-*upu ilfliib j3So as c^jApJl 
j^ oUaaJ JSj> Jlpuj as < 4 jkJ| oUl^^ 1 JJ ^ asU-SJI J5I3-J) jA a^lJx 
Oilla3 «a^t*J! 5 jL>iJt ^3> Jfe J julaaJ-^l al>^(1 ^saJ JaAJUl ^3^3]) 
^5>1 oU&f OliaAai j 35 ilJ jjJJI al>yi j Col^ jl3 iLtjbJLo j_la3 

.iifr 5! c(^liXI jl^l ^Jal) a^sLox jA Iajjvx 3! (3jjJ| Cib 33 : JIUI Ji£^) 

UUii^l j3lxUxj as ^3>J| aJub JJi j jl^l3 JUisSll .jjJLaill j^ iJls^l 
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O^ljgJI uljjiualJI 


^LmJI (3 ^3^^ LaJjt) qulaiJ5 cJCsJI (3jLaJl ij l5ilS SL^ 

.iijlj Oljl^ Vi dsjj^ V i^jLJI UJiJLfr iS3^ 03J^*d 3^ ‘Oli^ 

JSLJuj JLff-5lllj qoLotl (jOM oi® cdJi j-a (jwXail t,J—^3 

Otpcliuoi^ (.Ua) 4jajtl9^l (J^UU (^^LuimJI OI*; Js^pdo 

^;>A3 .iihpcL) jL8l5*)l 3I «(«ljS^I jIaSw aU^I jiau 4A«?3 U 5I (jljyi 
js)i\ ^Jb a^i oijjUl ^ aiiii3ii •in oi® ^ 

.^LajJI cAa(Ji 93 aisLuf^l fjA 

^ ja 3 I <3-5133^15dUi Jja 3 a tiA in a^y^jyi L^ 3 i 3 ;wuiJ) ja 

5^tsjJI JJpJ 

j|9 ^ jjs <jl^[£uVi obi^^ixoi I.AJ—<u3 oIjl^i jl a ij^yi C*—*5 tij 

V| 03^ ^ Ol^< <?*tl^ OI^m—maU iJjJ jcaII 

JLojVI OVSLJLo IJa (JLc- «liJ3 .I ft m o H ^S^sSiS < 4 , 

.a^jJaS CiV^JLo 

3 ...KtiI (jt (3lj3 JJl^ <^3—?’3 Luaio a— k.^S ^3_XJ 

Cots Jjb ^Jlp-^iI! JI cgjoijJb J-j3 Loi^ I3J1J jjjJI cjli«a)t J3P*^ ^Ap-^iII 

^^51)1 Ji cJ^Pcj ji| t^Uid c«VJjS (jlS lii L^lii JLajVI aiSJLo 

^JJt 163 (La^i^ S^3_j^3A ‘*‘‘ "‘^ (Jb^VI a IS, I Ap ColS ISj3 ?4ijt3w 4 i aflj AlP 

•6 

JVj^ ^LaJjL) aio OlS Cililo (^l toj33 dHjJb O—tuJ ^13^^ i3 CjAp- 

^Jii\ ^LojJ) kltljLP-! 5^333 jPjrC-flJ (^aJt C-iS^JI (5^ tAp-^ll! (JOaM— ij tJ-iS La d>9 
a>jJaj ^343 Ap- ^J| Ll«i jjS^I AijsStI ijA Obiyi . 4*3 Ap-^lll aJ^j 

.(JlouVI OVSLtuja jjt^*?** <_fl*S (J3^ 4 *AjJ 93 ^.>^3 
jSy» C*93 (j ^LbaJI Ua>aa dL_iA j| J553 4;^jilJI a_j^Ia*JI 

Sj-^ts tSj^3 SjuaS JaUujJI aia^Aja OVjcu <Cjl S < A ll aj^l^l OALLI 
lJub LiIj .lot>3 ^^SAjb 5Altl Iaa jl /^^^(3A-LI aij^la Jat— mAJI 

dAial;?a ^LoaJ) j 13^ tA—SJ .aj^JL^I adl*Sj) AAbj^ JS—^ ^S^Aitl 

^3 SJ <^LoAJI ^Ipcp-l ^ SAjAP AiJ^ dliA .^'*^^4 h2 *ll 6AJk J3—P- 
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jl (j^ (^1 ^ 6JL-^3 ^L-psp-SH 

UPjii^ J 1 ^L-oOJI jJ^^oj fjA Jl^— 4 ^ 6^3 .^ajswJI < »'> 

iji joljftil 5 j 3 ^pa)b ^Jj ^ Obl^ Oji-.»l oJub jJ>ialJ) OLiSj^ - 3 .^ „.*i^| 
(JaImiII) O b ifl " mrtH ^LojJI jj^^ioS .«lj^loJI (jjo Ijd^» (J^Irj «jj_S'!» 
4slS^ U^Aft (Magnetic resonance spectroscopy Oe-V^ 

C 4 ^jwl (jj ^jj Lolflpo) j^laj *j© 5 «apJI 4^5 - JSl OLiSliui 

U^l <uiL-i*i ^JA 5A «(NAA jfiiApJI IjLaip-l) n-acetyla$partate 
jjyalJI) bUo^I S^UI 4 AiL_«J ^UjJI jJ 3 *a 33 .d^^josJI bblpJI 3I ix^jiaxJi 
5iUl 0^ 0^ 4 (Diffusion tensor imaging ^jUuiiill y^\ 

til i—»bUJI 6 j|iv__ 4 l )3 .jSS^I dLxA 03^ i>® Jsl bLcuxII 

til tSj** 4 .aliPfcl) ^31911^1)3 ^LojJJ jj 5 ^l jl 

.bilpJl QA jjS^l dJifr ^3^3 j^ 

.jaImxa <55^ t>* J3A29 4 Afl^ 3 )t <bjJ^I Lol 

45 J-iu 5 tlJI .>l^^l3 ol^zJ^b JaJjil (33lpJI (^4^3!) JipJI <^310^) 4 i >3 fjs- 
J 5 L«JI JSj 4 a 1 a£ 0UiS3 (^3ij> P3J til tS^Si 4 SLlaJl 3 

b^ipJI (jA jjS^l ( 3*^3 ‘^ 3 ^^! fjA ^ 3 am 3 c 4 .uksH L-j^IpJI 

^««J) j^s <^63*^1 IAa (3 J 1 15*33 Lo csU^I asliiS' ^ 3! 

c(^llo J^Aj Jaso OISa— 4JI3 Ob3ijasJI ijA jfjS^l ^ 145 ^ ,j*wJ jjS^I 

3! Lbt 3 w i J I ^Ij2 (Jio ( 4 il)kA 4 « (^^ t ii 'i Oijrw ^.<.3.^ ^iU* ^Jb ^^>SU3 

^3o 3 *Lo - t 4 l h ?3 bl 3I - t-*l i*i < 3 Jl _9 4 ^^^^ .(uA.ll t"iMC A t)| oJla .«^33ltl» 

tsLuijI t^^ 4j_^JajJI oJLft *■ ill ^3 tiipJI ^3li^ 4<blj3t| Cjlj-aiaJI 

j 

bLo^ 0*Lo 3 Oi*li 0 < „( tfc U (3^ tl^^ 0ji3^JiXt ^LajJi jj 3 d 3 ^ll 3 

) B3M1I 

Olp-i_-*uB 3! biloJI *Jlc. jl Lajj iji^3l! 0^>fl5 dU* Ji 4-iU>| 

b^tetU Ja^3ll 4l tr0^ (5>j^l 4..jljtflXb ^LoJttl .^ 1 \ yJti ^ t3LJ^I 

(jl (53b?Jf ^ 31 «mX) ti^ 4jifrLLLl3 4 ^La^ 3^I 4j(^l ,4Mjasti\ C>i5Ll_4iJtl3 

•( 4 a^ 441 Lois' < 44 fl)JJI bMi^)3} Ob 34 joxJI ^ ^1 1 j/ftl Nll t j\i3 
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uljniio'i)! 


iJI €_^juLMa tiMo\^ iUAJbl old dJsjiXI OL^lj^i^l 

u5jj«dLt .^^^«JL3)3j| jAAPkltt 4Ma^» (^t Otjrv^l ^ 

Ojljj ijja ( 5 ^) O^t^ Oji^Uift oJub jl 

Rubenstein J^ ^ 2003 ^bJI (3 j^ ^LLa C<.1*.> 

(Juv’^zJI ^a^kAJM? (| ^ (£ /I) Ji ^*!>ill/5j0yi 3} (i S^bj (jt Merzenich 

^Jjhitt OJJb *','* *^ 3 ?* J[ 5 ^ IjL-Jb 0^3 

)-)[5 ^ (iiIamJI IJu^ jl 4SJLi£Jt J,^ 

tJI 4j^5il «3i^3l4XI» S^JL-scllI Oiji—nfcU Li^l 3 <42^15 OU^I oro 4 —JaUiII 

.E /I vJI Sib^JI ahb 

I__ utj jl (^>5^ ^UjJJ 4iojAX\ 4i2^l ojO^I jl bjb Sj_^iJt 

0*^3 ^ *“? • <3 ^ ‘ " * i ‘s?^ t>a 03 ^ bfl < ^ 5 

]j^ i3 ^ ^LajJt ol^ill ol *^l )3 

(^^Li «5 OljL_JJLf 4 pc__ 4 uil ^ Jjabilj y bit ^ >iiol 4jSl <u.iAUt iL-tjaj] 

O^ISL^I dJub .Lbb^lj^ (3 4;hPb0 Obt^—Mua l^jJ 1J5AA ^ Jj c4AJL-Mf 4 a1Im 

bbt^l b\A jl jA .4^jJI b^L^b OlJUb cUjSS U^ i4a9u^I 

4 ji ^1 (Nurse cells «4jlo 19' b^l^» 3 I ddc^l _ma b^l^ <3 *^3^ 

4^jJI b^L^t <^JL£- (33^ 45tjLJajl ^Js- vjtjjsltl IJl^ t 5 !j— m 

l^js <003^0x11 jA (ju^xJI |JL^3 .1 (Jl 10 4,>., ■,(«i.l> ^UjJI (3 OU^a^ioslII Sjcc 

. * 

^3A ( 4 ^jJI bilptlb) 4 *a«a Ob3AAasJt ji ju>- 33 .0 JijJli> b^ ^3^^ <(*> JJ3J 
3 cM'^j SjiSj^l 4 a^jJI I—j|9 (^LoJJI 3 ^ JLiajVI 

^jj| 4 aaj^I bblr^l c3i1j 3 Jbl^ jA ^LojJI (Jj ^LjIjuJI 

Astrocytes 4 aaj^I b^l3Jt3 SjrAAajI 4^jJI b^liJI <^13)1 3 3 

3 4^1 jb'^l 

4ajiA)^I ot_ Loll Jais a^Jl> ^L-9 Astroglial 4_ «A)JJ) 4_ u&pcJt b^^- I_al 

•MM ^ «7m*M*M 

djL^asJI Ot^AlLuJtl ^ ^bi^pclS J3 fjj 4*.AtiL«j^l 

OUbjlKlI Jl>o c{5j— dus^^As^ \S^3^ (—4^^ U-m.5^ 

6JLfb 4dLiD|^ .(I^Iaau ^1 ^3**^ 41x0^1 (jdLaoILoI^ 
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a=»gij| 


- ois:^i »uso| j UljI a^jjt a*Aj?«ji u^i a^Sii 03095)1 

Syncytial ^5inA Ol^.^ (Qii^ A,7,1 cbcJplaia 015^^ jjn (joatJI * U.ij " 

l^l5j» 1^0)5 ^ 5 * <» ll^l 01^5* j^ otic networks 

•• 

#La*JI Obj^l jj> 4^aJI bilpJI J:lJU .Laiotl] Gliotransmitters «4Ai>jJI 

** « 

(^i^5 c^jl^l 4^Ltl L_jilpJI (^5 .Monocytes (Ola^5ll) 5I5 _jlI 1 djilp-l 

.^UjJI j a^LLI afl^5 

Ji* O095i.iJb Sjrj—iiall 4^jJ| b^loJl5 4 40jjJI Lj^loJI ia_iu3 

«OOailll5 itLUl 03095 l^|9 ^ LoJU^5 .|»5a—*J l5 Obl^il) 

cH* tSSLoJI sUa^I jA^o JbLO JI5IJ .^511 jj—orftiij ^ li] ^^5 
6J^ J 4IT0 , 7 .1) (j| .Jjj^l jxAoC}\ 4 aau« l^l£> 5^3 ^UjJJ ( 5 JlOU)I 

.djujdxll obljift^^l iAjiAC' ^Bjfcl in 1^1 5jb b^L^I 

i^aJI bilpJlj J| OO5MAIKII5 OL^I ^>o 
j^jA CjO*oOI < 1 —p-IjI ^ 51)1 ob—-*^ JjoI^I ^s .^1 )>.J 0 iij 4 1 -^ OoU 

(> 005^^1 49-)j| ^JOal) JUs-5lJ) OU^ JaISJI ^..^q)) ols 

b^jL9jl5 ifrim jjo ^ ■i ^ uL U 4 *aj^I bilWI JuJjpo j| .^5.05X1 

(3 4^jJI CjU^I ^dJ) OliAsJI Upregulation ^Oaij JL-;3t.a35 4^jJ) 
cdJi J5P. jLo U ,5ill JI^_uJ) JOs (J1P-51I) ^Ui ^-•« T 

i a^Uii oijr«iJ) oIa o^s J5=> 5jjl3 js] jslo. UljI Jj 

^ojjJI b^l oJl^ Oijrob jOij 0^5 405O95I Ij^I ol-jfc «.lol 

QuJ JI5OI 11 a ?Lfibjo Sjjnilxj j5^ LoJllf- C)l^^_itJl5 iujKaatll CjISOAII ^ 

^ys\ Neurobiology oLafr^l 0^515*^ ^ 0SU5 .Oias JL£^5ilb l_^L> 
(Neurogliobiology «4_^jJI ol^S)) 4^5)5^^ ^» ...7 5:>b| ji^J) 

.J5iall) JL^Ij Jju 

,jiiJ5All| j3 4jq^I£»- 4aaLuuj jl jSLf 4^jJI b^i^l OfiOl jqU' 

M I I Ob5ll) o^lls- J US' ^1 J JoJlOJI 

6 ^ OU^ JIjjSI Cbis ob ou^l t3 4^jJ| bsi^ 40>tl 
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qjjljgJI utjXUJLfilli 


Ol^oll bX/b Jx-iJ .lioo JSl JIjSMs -^LojJ) 

JaIS^I O^ISJLoj Sensory hypersensitivity lw4*pJI 3^LupJ) 
.Sjpfi^ ,3iUM;iJI 01^5^5 »b^l Jio-3 ^5lJI C)bl>k.ili oUj^I o^3 


• • 


l 3 LukSslM>l « «**>» J^ 32 Jt ikfi-LajJI b^lptll jl 

,^1 (j^AJdl U-— iJ) ^ U ao- 3 ill J 5 ^ OUT 

Cols' ISl <dUS J-J 9 jS] jSJ .Ja2s ^i3_-AiU Ua3 

)u^ ililS bbl^l 3h «.»tv - 4JaJiMJI S^5J5*—4u^l C»L1 a*JI 

Uli killiA j 5 So jt (>o Jlji SI Jjb «^b»,AJI ol^^i 4.*«fl*JI c»li*i-m 

A ,^ 1 A iV ^^ 1 x 3 ^JLC. ^ -^yilX,M *uJ 3 ^ 5AD'51II fr|j 5 t>al^ (|lj3 

jj^) 5I JaI^sJ jbj » *)) J»Aj 4 _oIj 3 

\jjt >uji ci^Ji ti <Ls^i jAi35aj oU)y*iJi ajLJUJ t^i>)i 

4 jlflSUl vjl^rfuJI liiib (jl Jjtcc-l 1 JI 50 (JI^imJI 

.4it 4 jV>ii Jl (^ o!^ 

JH^a i_jj 3 jiO ^l^^l J C»L_L^1 (j^ ^ I j| iiil—Ji (jA (_)4*^»JI (J—t 
Jfeu ^jSU .(jj^l (Jl^ JL-A.ty> Uj Ija 5J^ 3 lJI J *~« i « « " ll l^ijA^ Jlj—*Sl 

jl jSU Ua .(^ 5*^1 jrol^iii voli OUojJI i>^3 {J^ ( 5 j_j>l bbaS dliA 

iojillA (JiA <JLo>' 5 l)b Oblo>i L-ft-S ‘ip-y d—olj^JI Ol-Ajjlltl Jl 

l^jJ jblyiSil) 6 Ji^ .Tuberous sclerosis (jjJJI c-tLaillj X ^ 5 -*» 3 A 3 ^I 
100 ji5c^Si) jA ju- (il osfj«ii jS3 jA aju os)^ ^liJb 
X ^5_-«.5A5jSU 1 ^AjiliA j^bu jjjj) jA 43U1 (3 50 3 PO hJ^ .4_3U! J 
^^.*i> 3 A 5 j^t 4Ajill^ joLail ^ ^«Ap“ 3 J 

^jSL 6 ' (Jjk .t35jSA j]j—^ 1 * 1 ^ jijlpJI CaS^JI J 5>i—»’ 3 J jjii j* j—^3 O ” 6 ^^ ^ 
S^bj 4 jti 0 ^) j_Ja^ jA Jujj dial «<*> (j ^3 Jia'^lll 4.--U—uO j! OIl^I 6 JA jl 
03’^ (jflso J»?J ^b5^l »UJ£- cpjXi JS 

j^isAj JLS^3lJl j3J5laJ j-i jll ‘iliJ3l jl jS^I j- ^ 0331-^ 


194 



xitgiJI 

iuj c jl^yi joxj (JLC' (L^l 0^3 OLl^I Ja^ v!LJ6 

vlfcptJI ^Ipu V llj| i^hA'i 4 ^jja *aj 4 

Ju^^IlII ^ \j>^j}ciA ^Ij^l >f^ Ijiib ^JLpo 

.Lojil^ Lxst^ 

IjLoi^l) Smith-Lemli-Opitz syndrome 31^3! - *» ^jblLa 

i^lj3 iaj^lla Ju-d-jiJI O^Jlsu ^jLpt l^jJ Uj (SLO i_jojillLI 

LfthlLlC'3 dJL_A i}^J^ *“ ‘ ^3^ .\1.1 ...lift 

^L0|3 J3J Mud^SJIj SLO ^j^lill) quLoil J1 ptoVi ^Uu 

SLO qj^LiOA jr^ JUlsl _willj v^^llLI j^ jjo cdllS ^Jj 

.(5=>(100 Ch* J^l ^) iliJU L dMiaiigglo J3jf i « ««l3^l l? 3" ^3^ 0^ 

(j joLfiiMl ^ J3jfL.M<.J5^l JUi?! ^ 4 jl ^ *^3 

^Lnlwl o^Lmp^ 3I <{$ji^ Ol^^Ld ^IpkI—wI Jp'^iII Ob^sbd 

ijj 4 ajUuJI Oljl.*<*U o^utu l<Lb3 J3jfL-«AJ3^l 

OIjJl^I jl L^l ^jr^3 •SJbJf' (3>t9 (jjo l^l A9'5lJt 

.^jSUiJl illjj JLL& \Sj^ i^Luo ^3^3 

JdO &JL9JI JjUju 

mjo ijfi- 4.aj>LJI jdIjjo^I (jjo 419 <3 al UoAtl j| 

*• <• 

41^) >-l3^ J^ (ObILpJI (ja» ^ .4<i>Jl^ 3I ^b3 

djotjLlI ^aIjj oi-^ <(PICU djAj^kL^ IjL^ii^l jl ^<*^3 

^UsJ 4^1 j jLjL^I ^LoJ^LLa 4 a ifiiHj) 

^Js■ jc>b^^) j>^ ^ (Ji gi-ff jl (3 jOOjkZjO ^Ijl^ 

^Js ^ 4£9-5ill 5JL_»Jj*3 Page ^ gp-lj 495 .q^l o^srs 6* 

U^ .^5^^2000 pbdl i JlliJI J^l ^_j|>^l 455^1 05ilt_pJI i 5rM«Jt 

aiaJjL) JLp'^iJI ^Ij &1 jOaApcj .qv— 9 JI juua 41101^1 '^J3 

(33 j^SlI jOA^Ua (J|JLi 3 cb~^ (JJO bj3^3^^ ^-^3—^ ^ —aj^bXb 

(jl ji. ^Uai ^Ljb Hyperuricosuric d_J5JI jaaj?- ^j-a jl_p-5iJI 
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ul>jjuuuJI 


^^3 < ^^’’allopurinol J3—IJJ3AJ5J) 03^ 3I j_jj3^l 
Cerebrospinal-fluid 1^3—iJ I JjLxJ) jjj|^3^l jbUiwI 63^1*0 

quLflll ^^1 (ii O^Uo^ biopterin 

€^*^^ 3 ^ 15^1 OiUS-ff Hypocalcinuric J3JI ij ^3* .JlSJl joUpo! 

Lactic acidemia joao- ^lijjl U3jbw 4 __pJI**3 

(^^LoJlJI dld3AJI (jQA^ aj^|jbA3 <^^^^4^3!^ 4^1 3 

iajVU 4 pJUm (IajLw jSh 1453) .(®^^di^3AJI jflAP- J 3 b 3 i>a 

4P3A0U Johnston * ” *^3^'^ 3 ^ 3 ^ ’ « » 

jblj*] ^ bl^l3 - 4 j^^I OU_>Ja^^l jjo i5^P OUVl (j-a 4 _fc 3 lla 

jLaj^j jio\ /^^^JL_i^3lU L_«i«Ui*l 03^ 1^3 4 ^uji rt g’ Oljr|U (J| “ ^ 3 beU 4 „ 1 jIs 

^ J 1 ij-lpJb 5JLtl3ll 4 ^LU,I OLxbbd) J3i»- OjJjij Zimmerman 

James jmaj^ ^'^J3l3 iJ^^I <4»col3 

tjji OUysO Jj^Jkdl J 3 lp- 4>0 ili^l ^3X013 ^JL_a* 5 'llJt il^)U l^IfcLDe^ jl 

J3lj3 «Folinic acid <il^3AH jn fts»>3 <methylcobalamin giiL}3S' J^l 
«* 

^5^3 0^ trimethylglycine C2-^3l«J! 

■ i J^t ^jfXxAlM ^3 , d djLp^jJI 4 a 5 '^l_ 4 uJI IJm-.-u 4 xPcXII ^^yuJLJ (jLA 5 tJI 

^JuaJI lJufc (33 /®®^Jl»-31)I (3 (^ (3^ u®b— 

^jjo 4 jJIp 4 ^^^UsJL! li^iS3^ 633L--oj3 Ames Jx-l cLo^l i^lx- (J ^. 1 3 

joUptib 3**^ (^t ^b3ll (jolj-^l (>o ic-3Aj« ^ 3 bd (^ 

OUjjSll hUj] 

4 ))jV LojI L-p-llAift ffjJLI JiPO JlS O^tl—oJI (jiut) (3 411^1 d 3 —lb ^jI_-flJ3 

(V_ u) JS^_^ J.ASO (jltl Oljl—M*i) (3 “ (JSJAU! ,j£- (jflJ3Sll)1 3I - (3513*11 

JuuAjLII ijia 0^1^^—i-* Ow ^ 3^ 

JaOj JLuuI 3^ Oj^ 4 iA^>J jl t*i L»>ill 3I c,i!j*H 

(3 (jiuill (3JtuJ La (JL?- J*^ 4 _ 3 iyi ^hj) (3 3 ^ ‘Lt^ 

♦* ** •* ** ** 

(juLoXt JLabyi (3* Sjrul^l 6!Jt£'^t3 (J33u»*J3^l Oilb>- j|j—«J biut .bjJj 353 l^l 
( 33 ^ (3-0 (j^ 0^3 ~ kj^3^3%^^ Cy* ^ 3 t^^ ^ b -o^l C>ljw3il3 dp'3lJb 
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o^gjUl 


;jl j.^) JjiaaI)) ftl—lai>! j! - bjJu 5 S 5 l^l OU^ (3 ^ iuiSui 

2mJU ^ VJU iUjJbO 

c^lstlil 3 I <_^LstJI amAIJ) 4,.iJ^<.L^^I t"*l ti>f».\l^l ^1 I j b'» 

^Iai^ l)^ ^'^1 ^ O^ (<Lu^^l 0!^ti»ii.>l.) 4jlAx44tyi3 

jr^ ^3 <« Jd^Ro» ^ dLJS jdO 3 I («Lj^» L-U»- 3 _jb 

(5i^3i^3A ^IajJI ojJlS jl ^1 jrv-Juj duSLju^yi OVIpJ) oJub .O^IpJI jjo 

£* (JjL_ 443 ^3 41 ^ «»fl iflllib (3^3 tOj^lpJI ^3 {,J^ 

oi^ 4.^3 jjfl J^ 3 *JI .U.^^ 3 I ((,^3 Olj 3 jaj ^3 
JiU- Uj <^l—ftjJI ia ^3 4l5yi , 3 ! - Encephalopathy wl—jcL.^ L->l^l» 
6 jjb CutS^ 1^1 JyuAiJI JJL^ 3 ! ^mi Jr>,ji.«tiJuO 4 L 0 0 I 41 II 

^LajJ) oL^zlI {,J^ Cj-i-lilll 3 ^ 4<^3i> ciJtstJI 

.41^1^1 J||U3tlJI ^UiJ (.luM 

Ja^ jUXxJ9>> ;j| ^ iA*\ ^^ 3111 ) gjjLiiiil o| J 3 df y 

Neurodiversity (^yx«asdl ^ 3 :i:;tJ sUacl jbjou 033 .Sl^b 1^ 1; 4 

Ui 3 c^ 3 jLI IJub ^ j^LllJI , 1 ^^ 31 jL 

OIj 3 JmJI ^^J£■ uJalll .^Lu»l jja ^Jb Olalhn'^a ^fl_uoo 03 ^ 4 J 39 ! 

^Iltill Js. - )i 3 ] - ^ Ji akJ^I 4 ^ 3 ) 3 iJl Js^ a^liJI 

JI 3 —ui lijb C^S 2 ^ 3 ^^ .Ji^ 32 Jlj qoLail jjo *il 

JLs ^j-fl ^li^l (J| 4i^l^ (3 (Jl 3 «> 4jJ - dOs- 4jL>^ 1 i5jj O^ 

j 3 itoo Ua J_lOflJI fjtfloxt) 

^1 (3 0>A 3i^^\ 4^1 4JLo1S31 oUISU^I 

4 * 4 « 

- dl^uMjo 4 xjL.JLI 1 dduoJbRlil ObjUXI (JU^ 

(Jai^ Iju^ i,4i4^ UI 3 *j^Ji£^il)^ juaaiJI^ ^^JLp mdAtm i sL uaJI 
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a^ljgJI ui>iJUUL£LUt 


4—u>jjJL) (Ji 

(j^l .JlaS 4 j jJlj JS 4**.ifiiC- (^^3 LJa^J-b) jlS^ ^L-fr 

^ 4 J 5 AJ jrjSS^I < 1 —Jj^s «4frLk)l <4i ^ <U^ tjs- jil5 Jlj—i ^ 

O^ 4__il «4 jU.^ <1w 0|JLI <»tlji ui hiJiJiP >1* iii A^ I 

(jLfr OjOcSJI jJ5i9ll djJuJLaill jii—t i«s»jA)l 4 J ^Isil ,jS3 ^ ISj^ .jr;*^l ^ 6^* 3 

2xiib Jyitfl^l jj# IjuI - 4 i 1 jIp 3 3A ol 5 Ia c^LlaJI 

l^iUPCLAtf (^1 4ifrlaj)l) oUjbb4*XI U i^jJb fjjis iUabbj 4 j ^15^ Jl 

5dj5ia3 ^ ^btJLI 


«lJa«ll Jfi' USJ V ^1 

jjSatU ^^JJ£S jjbJJI J1 jiUij Lo Ulfr ^5JJI Jiff- ^ aijjSlI ^ 

Ciljjalll^ AmaJI J- 0I53JI ^Js^ J5istll .J.ff-3l)) 


l3 <■ jl JJ0I531II 6 j^j ^ cJLff-^jlII 

Lbff-^^jLMbAJI^ .(^JifftlJI 

•Jiff-^lll (3 t ‘. jl 4 i^l ^ 1 /^ C»U*j^ U^-€ (ilfftJI Jlff« 

O^lff-3 Jjol^sdl ijjo ^^bJI »lj3 J| jJ^b l^j 

. 4 ,^Li>yi <L^^^jmuj!l)I (3 4 i m «)I jr^tj 4 jJl^ i3 

^"*» - JLsj Sj\s^ (JbjJLffbll (3 C Ji l v . *) »X q] 

:JLff'^lll~OUAffJI oLlaj^ j%S Jiff* J| ^ JL^^lll- 4 I^i v^Llaj> cJSfl 

Jjol^sjt (j^ IJJ (lailffba l^Lo^ (iibLut JaJaffbO OLl^I J| J^ UJHa LoLI 


JkJLo Jaa]) QjlJlffJl llU (3 JjLsia (3 fift***> Jl 

jl (3^ .«SL^I (5 Jlo bjkAo» jl 5 SjJI^ oJId 1^5 ( 4 -_j|>xJI 

4* 

|*> 5 ^ OA0O jl tiLt^ C-tS 3 (3 it ^3 ^^J£' 4 < tl jlS^II jsoHiij 

1^1X3 .viUjiS^ 03^ O^ O'® ( 3 i'' ”*® ^■7 '*; " ' *JbA 3 

jjtlU 2 ubjsd\ frLicSt) t,fl 11133 ? 5 LffJI (3Jua IJiJ3A 5 j 3 jifl_Jb 03^ Jl 

(71)^^ JLa>! jbT 03 ^ O^ J^l3*^b 
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X^gUI 

4tiji Sjljgl.4tfl QA ^OVjjmjiJ\ 3 I 

3 ^» ^SLoJJI oJub ^ ^LJoil ojUiL^^I <Lj>aj (J ^3 
Ot^jJI (jb Hardware jb J^aj (ja «jS^ ^1 

^\S frl^.!. 4»i <4dLiJt ^ jrutt£)l dlljjb (jl fjbjtoJtl (^5 ^Software 

(jlSl fflj rftfj <3 ^A iu tl JadsM 3 I <^IajJI ^ aohift 3 ^ ».A 

•Lsm Lo^^iS' ^ 1 <^ 1^1 Jx^ ^1 <0LL^) 

^ia —mJJI 4^5J^LJI 3j^3J3A..44*Al) OLJLaxJI jjd j;v5L^t JLLp ^^5^5 

3 I - CjLmjJI (jl J3<£U jl^^L) <Ol!C4J»J)5 <LMaj&]l OtSsM-JuXI 

O^Jisill , 3 i— 44 J o1, 3 ^ -tFluid processes ^l_wJI OLJLojJt U 

4£llit)3 (^ItXxJI (JyJLodhll^ frLkAo^l ol (j) IJUb 3 

cJaxII ^3la3 Otjl cSjPO (j! ^Juo^i SjLJ^I 4j^Uu OL_)ljiaj^l 3 

«« 

^^^3 3i,.i Aift^liiXI 3 I Sjru^l ^.APGjj*wa 2 JI Trajectories OljU^Xt ^t 3 -«f 

\Jl oLjl^I ^Ji^U ^ 3 X 1 C>^3_9vi)t 6 Jl...av 

Lu>3*l3* ^ ^'3 

4JLcjJ»l 4^3J3 jIJI 4 ^ 313 * OLLojdLI »JL-JI 3 «jJ) ^ 

>* 

(^jpJuo .From Developmental to Early-Onset Chronic Pathophysiology 
CajIS^ ISj jtilif 4JLaJLI 53ia9JI 3 iaM (jl J.^^.^«4JI (JjqS (33ia^l OJub U 3 tai> La 

Ji^ Lj^Jxlll j| 5 I CjLmjJI oJub OJuJtf JjJLSJ ij ja2 _ uJ JIS Cilj(ollJt 

d.A^3 \jyQ^ 0—^3 - ALj^o^S tilt «(^1 .j1^aI-,.44>Ij ^L-uf 

6jjb CJl513.1 ^ iilbjl ^>SLff ^15^1 JJ 

i5 LiJi^l Ijljj jjCja »3 ^ 3 *^^ ^ oljlxol» (jjA ^^julaXI) (j.i| clIImII 

3^ Jja^I ^jjQ tu.^ (3)1 (3>^^ Ajodj 4__)3j 

JapJI U 4jl1^ ( 33 ® Cjljjjb 

^JiAUx «3 Sjlaxa dfthtl JjJkJtidl J| 0 Ji»’l 3 53ikU» 

^Js> 0)ji;otlll ^ 5.) .Qxfl 4^^^ (^)153 aj (J <(JL9-3XJt» Ijlo 3kfl-Jl oJub .i :c. 

Jxj lo J—ApJI (J>^ W^a C<iS 3 ( 3 I j—o IfrJb <4*altfaitl L.^ 3 ! 3 ^l 3 ^L-ajJ) 
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oJljgJI uljj-UiflUl 


^iSLuaUj jlII 4^533^*1^11 oLLajcJ) jl 516 | (dUS iJI <L 9 ljitf| 5 .3^^531 

^La 3 l ^UjJI i—ft^5j lj5^ bln^l SiJjsLo C>ljL--*uo Jbls^ 

l^li 4 Aini^ «*:tl 4 lfl 3 l jjs jij < 5 j 3 jiA)b Ub jl/oj 3 l 13 —a jSJ ^ Iii5 < 1 —Jad 
4 ^lil 3 ) C>LJ^,w 3 l 4 t 5 ,*j?s 3 » 1 ju_-wj^ 03^ ^jl J5»2 j «*ip'3Zll» 
jLS 3 ^ 4 iLoLsa dL 3 S Jtsu (J1 ^ 5 ^ q U J5P0 «^s^ . 4 jj^^LijjJI 

.^jii^3 4 iLAjLp (5*059 IJa (j^ ^^3 

iJL* 0 U 29 I 5 Alt djuoli^ 5 ^ 4 Oj frt Up Ojl—*^|j iX i >' 5 X)l 

Autism as an Epiphenomenon or Emergent Property of a (5 j-_pa 31 
jLe.-5i3l *530 ^ j 3 aj 4^5 o-^ ^5^5 .Challenged System 

^Iiali 3 (^51 H ~ 2 uOtj\s- SjALIs) (jjo V 4 j 5 Sa^I5 419 

.SjuIjILo ^(JLa (5^ ^Uai 5 jJ 9 Sjr^ e-L—^1 J^UXi 

^ *■ 4 ^ 5 1 Mi 31 JsL^^I oi® 4ji^^Lij jJl 4 O i 3a >yi jk) 4.^i^5 (j—* 

4* ^ 

(55 j^*-H ^40531 (jj» (^5JL_Mf kti'W l^j - ^.^119513 4 i—All)) 

Jx»- 52 JI ^L> (35 IJA (3 4 .Lt 40 .a (j5So j! 05^ (J_jo ^QajJD ( 55 Ar>Jl 5 

^lyi ^ 4 4 **;i 3 b liA .^IklU (i 3 ipJl 3 ( 33 -*i-JI J^l 

j^5 " J 9 ^l (_y>-l5i)l (j0»j (3 " (J1 ^L^'iU 

:ijl_5l,t ksLso ^LojJI j!S5 Ip-Lip-I Jsl 4 J 03^ ^3 (Jl 

J (9 K^ju^ (^JbllLI (J 03 U (3 4^5) . 4 pu^AJI 

.(^4kail 

(OLo5laJt))5 .^1511) 5^3 j^l ^5)3* ^lkl)l ftlkfrj j [9 <JloJI fiJA Cul 5 ) 3 | 

J»»l ^-^1 ljuit IJa .jj 5 I 4 j 3 ys 5 hj£>o J —OJU jl ^lkii 3 ^ta —wJ 49 ( U 3I 

* * 

(jtS^AlI - bybtk — 4 —oll^cL) 4 ^^a 3 l OLacyljf^—u*^) jjo 43 t_M »)3 ^5 j6j^ 
4 jLo^I (^itor A*! Sj 5 li ja ^ 3 jA 3 ) jjo 0953) J3ja ^ 4 — 0 ' 5 l 3 L> jalaail (jQ — aJ 

fjs- Ui.lfei 3 Sjx.) _uuo iylJi J_^l5C’ «ilkp| ijl5—It) Juo—A j jl j^3 .jPj—^L j 

^boj^l 5) cO^LtfU^I 3I 4Sji9t)l 5! c 4 juiu^l OljLuJtl (3 lilliuJ^) 

0^4i 3I (ja iSys-^l JlSL_A^t ^ 4j 4^3 .j35i3l la*^ ^i-lsii 3 Biofeedback 

•djjiauJU ^uS&LhJU 44 a.Jjzl 3 l 3 ^ k 3 l 
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jjUlib V^3)3xMLail dSjL^ C_>^jV ,, m,a ^ 


» « 


0\&JkO«A 


- ^LIoaII ObljJa^iil) ^La»’^l 3 (^ajxAiII JJjJI *i>jJ) kjjjjij ^j| 


Diagnostic and Statistical Manual of Mental Disorders IV gj|jJI jIjloJJI 


ObJu« jl 45 )j^I jiSisu c(DSM-IV J_JjJI :\jlo:^\) 

OlC’^AtM (3 jlj ^" 11 IkXib (Jl* tl> 3 JLpJ 05 ^ 0 ^ ^ ^ ‘ ■"'» a ^i.n. 


tOlliijJI i>* Olio JJ.IJW 2*3 - i> 33 i)l edits J* Js~ .d 5 JLJI 

- ^5ltl (^ ^6 «<*» eSjili <OlLt^ l^AiSA05 

^ j h ilt .bilpo Ji^.iiiJ*> IjaI 4 ljLltl Oijrotlll 4 Sjc < 1 U gj *»H 

ju <uta)i io-iwi objiiii ^ jji jjL«i a^i^i ou^i c>- juj* 

. 4 ^/^.ULI kajl^ieJuJI gAA> ^ 4 iAj^^ljUitf| OiXOfr Jl>JLpo ^| 4 iC^Ipu ( 4 Jti*^l 

‘^e‘?'3^3^y^ 1^^313*-“^! i>« kip"3ltl ^3 (jdxijLlI (jjijQjbl—tu^l (Jl bgJaj )S| (jSJ 

^lij ggii U JI quibLuJll (jjo JaJiC’ js .aAliiM 833^! gjC? ,..o 

Ojdpo (5333^1 (> j3Sj S) JiS (3^3 <l^JLi353S^I ,JJb>- 3I (JJl *a^) 

chI) Otjipttl ( 31 , 3 ^ 30 b IS ^Sbd) ( 33 Sb (p iSJi 

( 3 ^ - L^aIpo \^Jo 3 ! - 4 ^ 3 J 3 jIJI 1 ^ 313 <„,<w.aJ| 3 A 00 (^j 4 I.iwi«JI 

•* 

4 * A \j 5 ] dpidjlp ».i La jI 3 j— 

Amaa Jl 4 i^lAJt ^3^ (3^ obJiM i Wi 

3 ^ tiuuj ^ .oiiJI U IJu^ 3 ^ 4 j^ 1 I 

•^lisilJj 3 ^ ^ 3^3 4 JLlsu 

CjS$ 0 ^ 

UjjJ^ iOjjiiMLAM 3 *^^ ^j 4 ^jb ii xll 31 ® oL-a#jL 5 u J| UjJai I 3 | 


1 ^ 3 ) 5 ^! Jl UJsu lij 35^3 .jjil3 )i L^y OUUl JJs^ C^ 3 JI fjA g_uilA 

ijaAi?J )3 DNA ^533111 Ol5j3i>3 Otl^) <4„...A^^bj^ Ol_u^dau 

cSjaI— o^yo 4 .odj (j —**^b RNA ( 333 «jJ 1 
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^Ij9it uIjiJiitiDI 


J5-i) ti 0®-^ ^ *-^i® L-Adit 

jaw jl J-J?«3 i ljuj ol liiSUj ,3^5J3jyi 

.5>3- oU>^l 035:3 05 OU>^iII 


J 1 ^) UO^S *:—3 .(Uli 0 IS 3 ) 4 Jb 3 A U 3 A 0 j>- 3 SJI 6 --^ 

J 3 OP- OiSo jl ypu .dJJJ .U93Pa- ll-u>5 oiOo^' ^'>^1 *4^^ 

y, Jb - ju5j!>)1 - U»j 5 ^^l3 ^*^4* Olp-iU)! >A UUaI 

.(jaiyi t^ftlull (ii-pyi ^ jMfcPtil oA>Jl 

^1 Ob 6^3 «>JaoJl *1 *3 o5 4 j 1 j 3 )I <(^^1 OjmJ) 

J«flt jtjl jjSba JSLJL) u>0p 6 ol J3^1 O^ «0 p- 311!» 3^.*a 3 »3-^ 

^^\ 2u^\ jrb Uloi)) OlilJL^^Ib cU* 5 *^l i> ‘^' 3 ^ 0 ®>-»*^* 

OlsLaj (^ 3 S<wi «4i^43*--*^l 4j3jAij iaj^UI i-yi-i*)! jioUsJI LijlL-uJ 
jj^ ^i 3 ! 4jl4y»-l 4>i2_«u 05 ^s—«*j>JI (> l^lpJlaw ^ Uoifr 
Jj «iJ3aktl3 ^Uyi iJbjA Jbb 4kio!)J) (I =44 

3 I pUSlI (Jb ^l 3 JI jUJt 0 ®o*=^^ JbJa^l (Jl J-iii3 (335 jbT I—«J 3 

JJ pIj 3 ^ obbjJI ol Cy^ jlb^l Ioa .oIop-!>II 

.^^1 (Jop^ JUbStl 3 (i OP- 3 IJI Jl (i^p 05 4k-Sj 4iP-3J3jb U- 3 J 3 i^ 

jSl 4*JI gShi > 2:13 Uo JuftJdJ ibis Jap ila^ ooa jp 

jjoIoj J^ Ja jb'SlI JJai )3 J-jOsiU iJblS Jojj) iiai^ l^i-aj ,^1 OLyAjJI 
ObUw 3 5 o-^l ObUw (3 iRi3jA y «03 *aaliSJl Jb ,J)op ^Uai Ji- 

J^ ^>-«*pJ) JaIS d>PO (^i ikijSlI t>A 4 I ->43 g*Pi_^3 .OblftlJill 

.iiOszJj Ja)33JI3 ^ 3 Au*lU (jPj* 2 ll (jA OpJb ‘44^ 3 aJ 1 
^U3j^i i 3 SOp-T Op- 32 i) {*lSjl ol J 3 ^l J353j,l jA juJ <(ib 3 Jl O— 
hlo^\ jcup^ 54)0 (> \s^jio ol 6^^ ‘^l 3 ! 

^ Jib (5l3 <L*jb Ij-Jl bfejLiPb olopyi (3 SobJ t^l oM4 M 
UjOPi .J3!J) (‘liti j Iap- 0£^3llb bUaA jSb ^ 4^1 Oj Op-3ljl (ja*Pcii3 6j5lo 

5obj 3 A JpJi ol5 <iAu*»lp- 1*^ OU^Ira jp 5j4 Ol—lji j5_-«3 
*U1p Aa JISJupI Op-1 J JIS U5 . 4 I Ol_*.tji ^l^rl J3U- 6 - ^bap-)II 53flJI 
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JOgXJI 


dJi J 5 leo 3 Ii>la2i3 jl itj ^ ul 41^1 •U—U» ri-jlj^JI 

^ C}^3 cAp-^iU 4<, « < ^ . * ^I Olj^l U L l o. l g' Jk3 Qt^Xut C«33JI 

0 **i^ ^ 1 }—oIpo^I 4_julll ^b5oJd 

dJi j U) jflAPt—iiil Sjal^iLI jjjliill jI® ijwJI ,jAja 

40^1^ 3 » ^ . J , j i. l5 ^j JlP'^xIIj ^^JLua 4_jLd^ IjA j^ ^JJI JIaIs^I 

Jii lCAli 0 i31a|j 4^lu^l oLpI^VI jopcS (J| ^Jb OLfcrt (^pA (^ 1 a 61 ^ 31 ^ OI 05 

(dl^SU J-flSlI i h ^ jJjIaiII oJub JuajlII ^aIjJ3 l*> 1 i^ tVll 

. j^l 4^3i^ j^JI ^U- 4aiO ^l3jJ ( 3 *JalJ 4^33 4x9^ ^Jl23 L^u! i]>S ^3 

^hlojdl iLtfjUit C>* 

i3 ^J 3 “ 54 JS jjft I 3 ^IaIs 88 JS j—A 1 300 J^lsj 4p-3J O^JL-x^ 

jjI 4 ) Jiil (^ 3 ) bl>T ^Ia 4} LuSLff ^1 jja - glijjl 

^UaJI JjLo - 4 h < «»> jroljJ jl jJ^(j3 .^IxJI 4evpJI jjj 3*4«.i,ll) jjLj 

4aI, 4rtJ 43 - 4^jfLll3 ^,4.1. xZ )i 1 ^ S4L-Aj3 oJkM 3 c4__>JLxltl3 

3 >r 

■ <« ■' * ^ ol (fcSUSj jt (^14 ta w ill 4^^^tJI I^^^A_«dUI ^ JaLSiJI 

4)6jS3C)t OjM joljcdl OJUb ^JlHj - jl.p-^i)I 

^1 4 n ii A(^o ^jlSJ^t dJjb ^ j^ .Jl^^iII 4Ja) ^Ixil 40 u£iII 4_)jLfijo ^ 

.df^LuJI^ ^LojJLI . J^ i J JI ) il^SatA J^ 

j -0 J^ 5 lJlj JLoLS^I 014*13 frbT JUJrf^ ^ 3 

Jjlp JMB »i—iSlI In^jJG I 3 U5 _MfcAjj ^UIj 

^^3^ ^15JI3 4^310 (3b3^^ O^ 4 qSm ,U 4 **ftU 4jlfijJ) ^JJa ^^4l9L^| 

j! 03 JljJl^ ^ 5 jj .Static encephalipathy 4 />j—tl Cob ^Lj^jJI 

cS La 031*^0 V ot)^^ ^L-a 1 dS )1 jL j 3 jx, rt 03 <J^|jJI ^3 «dLA» 

** ** •* 

J34<a3 J| (54^ Lajt LJIA 3 ^jvapu Ujo ^liJot ilai)I ..>3 

C)b 3 Aia]| ^ ^JlaLuj ^ ^Juloitl aS^LJ\^ jj ,..f* -| 

4^IA3 (^ 31 )) iw>b3si4p — u> ^^Js‘ (jLp-SH ^3 (4^3^! 
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uljgJi ul>liUQill 

clntolerance of sensory stimulation Jlqjm ^ jlsJ ^.^aAPtLo 

- 4j>ulaiH 4^3i,-«Jl5 - ijsjsu$ .<1^0x11 (j^J5 

jLpIrfwJ ^ (33 (^1 JLfrl m 1 JO 4<i LjLi^^^LS’ 

U Ulf- CJlS^ Ojj <Ja^ joxj (3 JlaL-«J (^1 ^5^3 

•* •• 

jLl^l3 dJuft-uJI (4JL^ 4d^li> jbT ^1 ;5'^^ 

Jio jblj^ frl—jSU i^^apo ^3 Jlsu OUlb CuoSj Jl _93 

djyL&ri^l OjU^I («JLP*3lj| ^JjO *3^ ol^zll 3^ 

Jj 15 jjp jb^S] (J 3^3 - jLp-3i)l 3A jl 5 U 4 jl Apoj^oJI 3I 
(JIp 4 j ] JI OjLi^l jJ^3 •bijt ^!iLai) J-jis ji^ 3Jb dj Jslu^ J^S - 

L03.AP (j3p'Ja .^Qtl IJub ^3^ ^3^ l) 3^)^ ol (J~a 

JbAjl3 ^1 iiill * ^ ^^44^3 ^1 O 3 ^} 

«xL_aSfl oJub (J3J32J ^l3J) (3 ^1 03>g—^ U LJL& 01^)3 «U3Jl3 (I4J3aJl^ 
.|ju> qu^jjo L?^ ^J3 ^ jAUtiil 

^^3 ' **6*^^ IaJli^ ^ Ag" djt ^j(b ^3^1 d 

^ ^ ^ iMt t aIjI jrU»jltAXfl 6iil C- tJi A.4t iii 3 ^ <^Jf\iiii J TT < ^ H 

«bjJj3S3l^l Jj^ 35^» dM^ itjl tU <J<* 4 At dJuL 'g A 0^1.9- ^ ^1 djjitiiinLI 

(3^ dJlc- (j^ cy^3 ‘^^6^ 0*^3 

JO3 .(tjjjLi^S^i^l 4^ax- j—jjxiJ i5j3>^t Sdfrl <rtU J;«l5xJl5 OLl^Il^I 

ftU^I t^Jidu_tuJ (^1 ^JuJt Olif'^UJ) JOA) Cjljb^jtj «^|3| qw^l jiuu 

«• 

4-^1_u*^) dJ5l9CA ^ ^jJ(i oI^joSII^ 

jgulS) ^btJJI jCLoS ^Ij3 ^3 cCo^ll J3>o 2^03 .CjLjjtitl 0J4J 4AflJaiil 
joxj (3 j JL) tj;--S Jj> (J| (jL_^l jAsu (j^3) JL_a]s»^) (j Oil^ .Jujgl 0 JLi.jP* 
J5Jl» jlos <jAjJLb iiLiA^I ^ 5j5l.i jjo ^ 3 j 3JI (J) ^3^5 O^toJI 

j|9 <L2 jL^ U^3 .SjJbliiJ) dJub 3^0 (jjQ jJO 

«J(£»' 3 lll> 4 ^jA)I 4j^IxLI ^ 3 ^ OL^^bJI 4 a—mLwSII 

Silfrj iojS 4J ^13^0 tJS5 Jai^! JULS3 ^ i>03 cl^ jS-tf 

/^^^Recalibrate jrussill 
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JLDgllt 


y 05U : .^Ll ^ 3J ^ ^ 

lAj_-aw iISL-UI ^ j| oiiftl ^1 ^ J^bdl 

^UiJI ^ ^ .Jaas U5*Ja)l 03^4^1 l^ jl o-» IjrjiS jS] ^ 

* *» 

irtjUa ^ap3 «^5ill Jl ^Ukll J*i) 51^1 Jai3 j^latll JliiJ) 

5 jU*J| Olpui«3 J-iAptl)! O[;O*I«u0 4 JLo-l^l ^15*11 jO>J*lll3 , 4 jo\j jJl 

.J«JI 4 _«.jjXI 3 J3UI J 4 JJ^WI OlJi^l3 iJ^UI •LJI .4-^3111 
^__a 4 ^l © 3^1 (Jla^j j Ll 9 j 5 i 8 jl 5 Uj tiLJi ^3A jtS'lj l A a> j5 

(j I J 5 jl Jl J^lli-^)^ Ljj «(3 JL_«* 5 tlJI 

J3i bii^l U (^3 . 4 jlilJ Li—W^l (^l*)l lOA Jl 1^3 .^UjJI J 4jI^I 
Jl 4 ^lo- liJU^S Lo ^JW- ^ Jl ip-loo j 3 ^J!—.«i .OpJI Japw Js. il^l 
ool^l 2;il*i» aiipj,l3 4 _jLaJ isJL^l_«m Olo-^l :>>?« j-a Ij^ jj^l ^ > U? - I 
3! SboJI Jai j *^300 ^1 CjIS (kJJil) C^^JI ^Jj .«a I.yfl 

juj jX) Lr*^ ‘^Ir^l Jl 6J1A3 .ioUJI oLA^I i^loui 

^Ulo-VI Ol 5 y>J) «j3j:il»il dUJ 53 4 * A Lajt jSU3 LJLt 

ja j o ^) 4py4<nLlf 6JjSIA 4—«*,* y - o Ol^lf' Jl 4^pua)l jjji 3L^I Jot^l 
LJ jlS" li| J^l J^io Jasu jl ^13 jUa 3 (Jt ^^ptlJ! ^bjJI IJuis Jil, jSU '3 

. 4 ^ 03x313 jco i^J-ll ^3^ i^^oiaXa jl3P- 300 ^Jilj jl 
SL^lo ^J^ ^1 - ,iUa 3^0 M l^)j3 |y>l 00-32)! jl js^ij l^aJOf. 

-?hi" Jj <00-31)1 4 iaaill 0330 il - 4^3)3^ 4 ^ 4 jj 15 jSJ3 

•l^oSlI j^ ^wlj 4 ou^l U) <h 7 j LIjL^ jJJo jtitl 


Oo3a)I «Ij3 U 

0130)1 ju jA ,^3 <0031)) (3 iKjiua OU^t jt^LaI jl <^13)1 

jA OoJJ iUo- .iAliJ) 4 oo<ai) ^39 iLao- Juiii J JJI^b ( ^^1" , ?H 

*• ** •* 

0032)1 (jlo iOj V OIupW! jrJoL_ 4 *»l j) <bij| ^.013)1 j —-03 .4 jJLlJ) j— tsloj)} 

bst^l3 oil .^UlA^ Sjijlo ilto 4 -M»lji 30 j 0032)1 jf jA ^JlC. (LA*«Oe9 

i2A3il jol^l 42^31 J OLc Jjil OL^^iUI ^ 4 ^*,JI ^Ll^l jl JSLij 
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uljl IiHOiJI 


Jlp-^ jlS^ . J..urolb djilp- «<LJujpJ) 5 j 5 *JI» Cj— il 5 

.^^^pharmacogenomics ;or^ 

4 i_- 4 USll i>jSJi}\ 

o^l^jdLl di>Uti_ ai\ (j J 5 j! djf^ JlIo »Lb^l 

JlOtl ^ JIpJI US^ I (j-o 

JjJkM J| 4 ^^Juui^l Oi — *(303 tH^^***^ ^ 03^ S"*^ 

,aI5JlU iilpti-uill ^3 interindividual ^ oL-«^l 

, 3 ^^ ^ 3j83 « 4 JLaJl Oli genotypes 4 -j^l isU^I 3^ Oljl^t jiS^S 

.43^1103X1 4 j 3 ^Sfl 4 jai 3 l_u *3 4 ^Ut 9 ulmIJ ai^xJLl dJub 

ji jlS^ iiJJI- 3^35^ t >8 J 5 Jls U 53 .ft^jJI ijs- ^^acKM}\ ^UaJI ftLio^ 

Margaret Hamburg ^ 3 ^ 1 a Ct— j^jU3 - ApuoU 2 u^^\ jlaI*XI j—jXo 

:bLoii>!) Food and Drug Administration el3JL-J)3 clAiJI Sjbj j—j Jjo - 

(^^LLl el3JJI» ftLlaf.| 3A dUi jjo tiJL^I *2010 (3 - (FDA 5jb^) 

Oljutt3l*<^) J3_>»' jl^l ^^UnpJI oi .«v-< .t tfllXI 03311 (3 4j «*>llX) 4 _C'jpJ 1 j 

.PI3JJI (jU. _^1 ^UaJI cLfljio^ iSj^^ v3>^ JiUaJb t_,Slt 4^^XwaJl 

^3 cLoL^ ^b3 «(5<^»»tAll <_Jk)) jjo 2 S^ _ im ^3J^ J^ 3^3 <^-^033 

•• 

CjIS^ ^blsJI ^jIuJ djuLbJI^ jrAJ 

9 

io^JuwoJI 01^3L^I iJ—PO ol (3 Jjots i| .SjL_j^) 0jjb jjo 4__J3ii^l 
jjs 3i^g-a OUs ^3>il jJ3ialJ ^au*U 3 «5 JljJu^ Is)Jjhl 

Jl^Lwo jl ^\jsiJi}] ^3^pcJLI >>- Q A 3^3^5 O.fl-103 J33 . 

^3^pJI Ojl5 <^^UI t>A 3^1 jLallb .4J5 dUi (3^ 4 jI«JI ( 3;ta£>t3 

(3 6 rj\jS «>l ^.«aj _«JI ^ 1 1*9 3)1 t3^ 

jjp. 3313,11^_ ui ^3^X11 ^_3tf3Xl3 frLJp^l ^Jl ^ li :a x> (3^3 4__^l J I 

/^b<(Jji^iS! 4.ptjo3 (Jjitfisl ^ 3 « 09 tlJ tJJb 

3I Jdpo ti ^bJ3 4^133)1 ^3_Jbdl 3^® OVI—1^1 gj® JIpJI U— 5^ 

01^31^1 ^Jp (5JLo J! 63 hff- 4lap6 U Opj 

It 

Cy^ <1^1^i 4 *t j 3 j^ kSj^^ Jji3 *di^i)jju^l 


208 



tiuaiuujJI LjuhJI isLg? 


o\S \jp jl JjtJi) jrvStll OUiiAlJI ^ ^^1 

jl ^ OU5i^l Ji 4-_^b y>^l UJUpo il3 

^ c.l>L IojI^ aS ..U*JI jl o- ^ 

^ila^l oU^i^l jjs .aJLoJI olS alleles 0%1^1 

5^1 lae 4Ua. 6j3iJl CJI5 m ut-lA uU 

SaS"^! ^ oajUJ) J| 4_4^ ^i*Jl aSa ;dLla 5aja^ J^l^c c*a 6_«»! ail 

«4-«ij CJ3JI (33 .yij>' 6^31^3114^^a-j^l 01^3:1^1 oljl^l l^aij as 

M 

oL-jlUl j (33*11 g-lja] abl as a_J^a«aJI oU3;;^l |*a_ij jjs 

la^ (Jl [>1^3 .ftl3aJI ^J£. ^liall «la^)l \Sj^ 5aft)3 J13L (JLc- 

Sa^Luitil (jU, ^IjIjS j3ip^U)3 pLJsSiI (^ (jl cja_iiptil mj^I 

11^3.5a3ii3il l^aSls Js^ ^3.4-_Jjlju^| oLa3:i*pJl I^jwj a_J*iJI 

■» *• 

(J-asl (Ji-Spu J] (j,st«J| ftUjI eUijjll '-^3^ is-iSj?- Oljl^S (J^-u^mj 

• ^)ll£l)1 JmLiAuJI 


OL^^ijajd^ ^5 JU^as /1 (ulsSUI 

01^31^1 aA3J la^ (jJjliia pL^^I 3 ftUijJI (jl5 !aU ^ 4 ^ (j^ quJ 

Hippocratic corpus Jslj_ajl oUS ry^j aia pLJsIJIs 


Ua*} (j|3 .4-*Aj ^;>uaj (^Alipw (JSw^ 03 ^ft? „.J ^j^aJbktl jl j3S3Rj 


jU-^l ji*j (33 /5>4 i^Um3 Cy~i^\ I uU o-JaJI js (> 

(33 .4ii>jUll gSliill j^APtil i^u,) 4 c- 3:?JI aUjj (Jiu olsih(>jll ^353 

4^^) jU^I (Jl i;—ujJb JUJI (yS> U5^ <5jru5M> OlsMio-jll j3Sj jUo4(l jia-JU 


as (JLXI (J^* < > « (J^. c4 oliiS^jll aLoAS (.j^l ^ v> l.fV_ft 

«« 

i C 3 j^l 3 ja«j (3 3ja^ 3I «>T (I dU^^l3 gbjjA ^ Jl^^l 


l 3 J^l3*ll jA ajap ^s 4 -u 33 .3^^! 

o a ^ » ,..,L“Jb 03^11^1 ^3tf>3il (5! :JsjX\ ,3 isL_UI ^jASo jl^SlI (Jfl-Rj (3 

** ** * 

4 .*^ 4 il::AA pathophysiologies 1 ^ 313 ^ ^al j 3 So as ^ 

Js- aAisj «l3aJJ (JUl ^ji^\s .(jo-^l (jA (JtojII Laij bl^l3 .^^jA (3 
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a^tjgil ul J^unui 


U ‘^i***JI J;#l 3 a»U jbj—*lJ! jrj5li»ll jfljl yls J—S .4— 

job JLoJau i^Lfl OI4 j 

.frl^jJLI 4 jIp«14*i^H 4jljj Olsill^l i5J?'3 05 ^*^ ^5l9 SjvS OLa 

il^Ajw lc»-ljt5l Archibald Garrod cl902 ^Ull ij 

OUrfJl 4u«ii jJ^b oU^pi JsL-Aj 

a^Ssl^SJ species ^1 oljfll jl» morphology JSLaII il95pdll 

i^ipji aU^sui i )LB o^aiiAo jj «i^iJL»ji aAajti uu xai?. jU- ^ 

a.rt;ti i aL-Js^i (^5 <4^3iii 11^ (i o^-buj U5 

Jlj3 t.3ill^l5 bj^ils 3J^—4jla^l 0>SJ1 j—o 

•* 

League of Nations 4 ^j ^ I 051*30 «Ui«^ ^S'^s .*l5'^ 
l5Sjil5 «Cjb5Aj^l 65® Ju ^53 ^^Js' »ll)l 4l^^.LI OilA 6ju>l^ 

oJtA Jif ^UlA^I Joljjj QOfffM j-a ftl5Ai) ijliju-ulill jl 

(jvJLf jJI jIap jl j5^jjol #l^T liijil iOjpJI .SjIDI ^bdl yjpJi 
Ji 0^ 65U - bj^l a* 4 j 135U ^\3 ^dai (»JLPtL-«o - primaquine 
|>^^I ^5!^) (| (hemolytic anemia J^LotS^t ^jJ) jA 3 

4^l*Jl oMapJ! J5I i isoniazid jL_jjU5jj)ll ^5 

J^lsfrLj 15^1 6^ l5Sj'il oLi*-«*A^ i 3 uUdl 4 p« 9 lS-t 

.JuSJI ol^ill oSj^^ Jsh qp' (i ‘peripheral neuropathies ytofrSl) 

jl quybUaJi oeU jis^t 6IS5 

(i! 5:> OUji) 

Jk3uS 4^5 (jLfr J5*^ JasiJI oloq^l q* Ja^ qlS^ wXSj 

^ ^4»^l) C^tSjjdl q* 4^5 J OUjp- J—»j od>> j q* Oi^l SLi5 

OL-uilji »\ji>\i Werner Kalow 5!^ jijjs <(novocaine qli^5®5^ 

- tjip-l 5 Uj3| ql J'-j?'53 .j 3JLoiill jasl^ o®—y^L52—»*) 

^3 uihs^ li ol^" - butyrylcholinesterase 3 jjLuiJ5SojJ5*j q^l 
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uuaiuitll uiaJI tglil 


oUrJI^ yjlSiJt Js. jpUiJ) Jjljlb jl 

iwXoi3 OU^l c*jl5 LI 5 3^ yU jjol 5 A 5 
0 - 1—1 li Jill jl c*Po ^ 1 juk jl Jl 

(> 6jJ^\ oL^Iji JJ dIjSLjSJI oSa OoS'b La .^^ 

S?^335« yjl .JLjttI 141 CsiLA) o^iD^yi ^3 U 

4*^1 4ax«^I 4_I^ (J Sjjj^ 5a)^ ^ ■-4>J Ciii>- Arno Motulsky 


<1957 (»LaI) (j Journal of the American Medical Association 4_^^1 


4jLeCL^it| 4 -AIj^I OljjjAlJJ iJLalPtil J| CU-4J3 


«Jl 3 dll iJlj^J) ^JJa^ Friedrich Vogel olL_jjjb^ & i 
iUL** Lolo« 2 _rtl 3^15" <1962 ^l*JI (^3 .1959 ^UJl Pharmacogenetics 

^ 63 ^. - ,> - jdJI ol La-^l^l Cl_pu 03 l 3 J-flixU 


•libi 3^ I ^ Lojo jlj 4 J 3 iyj 

IJS^\ OliLAslVls ?La^ JI3XJI ^ ol5 lU o-Sd3 

45IJ3JI ^ oU5 3il5 jdJ UjOii 6/* ainx^ jj OjLil 

5 iir^ JK_iL j 5 b jjvsUii hluo ^ ol^ <1962 (^ 1 * 1 ) i JI3JLJI 

gjiSL^I q^l 13^^ ajbJl Lob aai; ,.JI Jib.3 .sljoJi ^ , Mg? ... 1 ^ 
4 qdo-lJ) jl <6l_A j 5 iU 3 dl-^jj)|| Ja_jl3j 4 hJ Us IJUfc ^3.« ^jJI 
^sXM .Jbdl IJa i^l ajiSfl o^ |jb>a 13*^ U;!jdLRj| j^l OLo^ 

hjs ^jpji ^^1 Cjj^\ jiaa .a^AA^JI jib illla ^^1 S^x* 3^15 

W Sr*i—5jiU aib- ,^3 cmalignant hyperthermia Sjlj_pJ) 

^13x11 oL»lj:> Oi^jSI .xuii CJ3JI j .SLdJI OUcLAc (^3o1I 
3^5 .^"’4j3iyi j_^ Ojdstl Jtdall J;^| idoji J j__Sp 4^b3ll OL_i.<all J 
cj^ia:L-«) (j djL^ 4ij3M OL^jil o^ aiil^l JJ ^3^ ojoljitl J—*1) 
ibLaJ! 03^^! J3x>o 6)3jJ| obUx—oil Lc3^ ,^1 jL«dl o] .s)3JJI 
J3JI 4 Jj 5 l aJ3^-— bjlji] ^ ^Ul ^ ^3 j3 oLjL;3i> J| oL_>3JULI 
(J3SH aL?>ll :oi-^3iai- C>^ i3 IJ^ oJL®o3 .c!j_i.aJI 5jl—wll3 
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QijIjgJI uljUUflUl 


«Ji«2Jl3 dUi j U .reactions Jcliill 

5sLdi3 acetylation dUi (3 U .conjugation reactions jljfSV! J*9 

UiS .methylation 4li^l3 sulfation djjjSJl3 glucuronidation j^3J3S'3iiJI 
0 )Lai... JI13 JlAlII 0-0 JuJlp ^3^^) JtUij .jl>-i>ll 3 UH! 

.3j Jl^I OI J iP 3 -oj« 3 Jb «_93j3to Jllo J.<asl3 Ot — 

OUo^l <> OU3APtll dLto3 .P450 ^3jS3::^l OU^l ^llaj3 

j ^ .(3A4-P4503 2D6-P450.JliiLI Jt) P450 <‘3/3^! 

3U Ad oli O^AJl JSU 3 JdJI J^l 

ojaII oLifs—«ij j o^'bjxJl Siljj 5®-9 0^1 '-b® 

V jrilARtI ox Sjuljitl i^UJU C)Lx3if5JI jL-flil JJa> 

JLocA ddUUL^ LjlxJ4^ 

M- «4 * M'i^ 

4*Aisij! OL-sufljll ox JuJLf. iS 01—^ 0 3; iP tU o-Uj>JI j— ftJaii 

New t jL_iilijl3^ aJLptx (3 q **pdl iwJaJI oa 3^3^ v~~ ^ 

Ji» ra^Ljjl just) LA.0I3 .1999 ^LjJI t3 England Journal of Medicine 
^ ji US' J1 oa*—i o^ 5 j 3^!^I aJUs <3 OIsVip-I dlLjA o>^ 

Jxl33t) ap«^ dUi jl J—xiptJLI ox OSilpdt o^ jrdS^ <33 ^ t- 1 *^ ’^3'^J ^ 

JuJli^I JapcII OJJ 3 4j^ h^Lui^I ■ 03*<AU JiJl <3 lJlj 3 IjAyi 

J3 c»- Cilx3l3iil ^)ji3w_-4.(I J 3IP0 <511)3 oLx3i^l i3 

ajl2txyi ox JjJA Cij«i3 .«a_jj;|L3li*JI Cjlp-SLsdl {j£‘ JL_r 3^I 'i3i>» 3^*^ »jb3— 
OjjSb jIaa dx^L-w 3 ] dJlsS (3 y 3 J (^1 ij^l Oljrjill) dUS ,3 U .5d-^!3JI 
oLjiJI oi>oi statins oU^li«J)3 .Alzheimer’s disease iJ>ji tacrine 
^1J3 ^33 J—CLpJl ^)5X <3 liiola o^ Olj3xj4Jl3 .(^^^llJI 

j..ul - dl^ <3 ^ -‘fl* ^UJ) (3 Mary Relling ^idjj djLo3 William Evans 
l:>jL_i U^ .jrJUadl joh ox cJjiA dilisex JXI3A o^J Cx^^sm .Science 
^ 3 X^:^K | L^t5fr» ^ genetic polymorphisms iuL^I JlSL^yi 
JuJlpu (3 djduJUJ^^l Oloislil ^ dixji^J»l ddkXJbStI OX ^bAjJI (Ja-» ;«iJd»-PtH 
Jjjixltt d^LoA (3 4 -^ 333 X 1 0133ja11 O^ 3 A 0^1 d_J —uttl 0X3 .jrjSUad! jrob 
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S^jaiuuJI uJbJI tgUj] 


J 4*;j^I Jl^_j&l| iosu^ .jjSUjiJI disposition Jl .l «r i 

.«4j 36SII y 1*9 i jjS't jrob 6^5^ ul 6^^ c(oMi,fl; ,JlI J!L<») Jl^jJl 

4j5i^| ^ djd«j» Lj^ jIaXI jiUL 

l^ jai^l3 41^ J^[h^ VilAl-.| ^ JSJ 453 j^I SjJtiJI ^ 

j—0 J^lol ^Is LojlS aSj .«l^ i)lp*2_44iyi3 
.codeine warfarin j-^jUjiyi^ jS^U-S^JI ^iUdl iiUi j U 

c2003 ^Ljti\ ^ ^ 4_-^!il| jl )JL_J 5 

^ 44 a . ap ^ ^llLo OLw>l^ *- .Ull 

<u^5 43i JS ^3t5 ^^1 ^j|_j jis^yi jl 

4_LaJI Ois ^ Oflj ^ 

.J3-aSU U_^15 oUapJI ol5 5j^ .jmUjJI ^ ^ CcJ^ 

4jUI (i 95-20 JSLtj jl iSlj^JI jl dS\ J| 1^ - jJUjis 

i>l5sd! ^339 4 jIj 5JI ^ojtoT Jk5l .«Uj15T9 jj^LSWI 41^ J ^^jLlJl 

^ ^^) Jal^KJI ^ L-tbj^ ^ 0*^1 J^S» J5 .1 

j3l3j giSlj .«51^ Jl^ 4 Ij15 \m^ objLoctl JkJ .^I^jOJ 
C)Lx>5id?dJ 4131^1 OljlSUjill» jl jLaj^l ^u. js" 5 juju> CjIsLAiS'I 
4^3j Obil JS ,^>>JI ( >a . f^ .. t L-JI ^LJ\ 4j39 4^3apw» ^llj)f 
^ JSU 4j3i5j| OUc.^3 4^3iSl| ^ ^[^y\ j\^ 


lyi-tJ-uA Richard Weinshilboum :»jLii»j 093 

^31^1 .^14:0^11 ^» :^UpJ| I jL_A> - Mayo Clinic liLj^ 3 _jU 

o^Aij i5Hl CJ3II Lji 9 c 4 «Jl 3 l^ (i;ol3itl 

y^y (j^l oLioJI iLuJLw iiJluLo asjsia 4*9 

> 0^1 ^ 5 Ja ;^3 .ftl 3 jJ| ^>a 4^lii| 4L>j^)3 J 3 SII ilfi>-^| ^|3 

•* 

OlJJtoyi3 ^IasJ) CjMj Q? ,. . 0 3 jrjSUsJI Oilsb jly Oli^l JL^ 4 jI5 

f.3J^3j)3 .^Uj| Jl. .«jri9UsiJ ^^^1 



--^1 (| 4j:>^) 133^1 jl j^ J__c.» :^t33JI ^ 3^3 
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^lj9JI UljJJJLiiuJi 


o^jXI 3 T « t» n 3 ! o « < H «l 3 J-_U 

ij i^ 3 j^ JUi^l ^^3 »l 3 jJI ^Ixd ^ JS i3 ^b3^^ J-ol^»)l ul—d 

J*9 

<IJ 1 jm ^ 3 AJ 0 ^ OljBiJLfljJI» C^jajli < 0 ! <2011 ^IxJI tJ^lpo 

JI 3 T 3 ^LoJI Oli Oil—J^l i^lS Cti Jk53 .( 5^1 hu^\yi ilO—t-^ VjJaU JLjj 5 »- 
<^■>1^11 tj^\y^3 jL-bj^iJI Sjjb 4Jll«l (iLJS Lf 5>* jr^., < >1 5^ 11 

6 JU 0 O JiS Ujq 1 jl.aAsj ^i,V(»< <«U ^bJjiJI ^j^^ JL^tllb jblj—fl^l 3 

LjllJLI 5jiU oijtob I 4 J 0^ jt uMi 

OU^:^) Oljl _«*-0 oL) 03 ^ jLwSlI jl_9 .monogenic 

»l 3 jJLI 3 f^l UaX^I .OU^I S^jislo dJLOSjO 0 ^ 1 ^ (jjQyialJ 

(jl ^3 iflj Js- j 3 Se>'LJI Jljj^ cdJi ^3 .OljLl^V) j -8 j -8 

U53 .Jull J 3 lll>a ^3 L)3^^i^ ^Ix>mJ )3 ‘d^S jSS^l 4X<MJL<tf O U *x > >3 

<^ 5 J^lwJI ^ 5 !^! g;^ 3 j^ 3 ^^ Sj^lstll 4j3l_«JI ^3 3 ^ 3 ^ 

.f^ tl t ^Ul l jy>e- ^1 4JmJ^JJLI OLoJlAI}) 6 jjb Ji^ 31:^ 

ifrluO ^3 .jaSUlJI g£MlJ 43^3 <,^UpJ) ^3 

4L&l9t!Lt ijj •" ^ 3 ?^ l) 3 ^ ^Ll^I 33^"^^ ^" ^^ 03^^*^^ 

^ <> SjdJU^ j t S Iac, OjLo t3| 4_p3lhLwa)l t .^J V. OS ^^l 

^b^po dJi Jj3»3 3^^1 ( 3 ^ Sjjwao OL_c- 5 APct 

4LoT 5j3il» ^3^13 J| 4_jJL^t jjSlisJI ji^ ^5^ C a h ...mi jM .LoIpoI 
•* 

d^a\^ 53jJ jScfi c3j^ <Lp«^|jr^— o') (y ^3 *“JI 3 '*^ J^ 4jbe93 

,4jIsJJ 4.>32JI djjiSiSl) c.rL^<«..> 4yl3jJI ^Luolt 4> <« l}b ^Jb^id 5dj..L. . « » 3 l^|4^3 

2^^ Obyojsui IftJjJ 

^ 3 ^^t . 1 ^ 3 —«*j \Z-uOj^ <(JjL5JLI i 3 <4y3l>Ajy a JI Ot^ 3 Aja^l 

iJs- jjjo JiflJ 3 j—j^ialJI V^bl Jai^ jjf^ esl}**—««VI JJLSj» jl 49 *uAt 

4p.yJ| )A^9 /^^^«^^ 3 __«<Ill Ji3t> Lo SjrL-d (j 13 ) 3 —^^^ (3* c-ap.—< u5 (jZJI Olpcim 

«JL5^I 4jjjjAUj>» jr^UscJI Cc<mJ 43^3 “ ^3t3a(SU jjjSlflxJI jx 4 j3a (3^ 

•«tJb9^t 6 jXiaiO» 3^3 
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tiuaijuuJI ulIqJI (glil 


Olwi jl (^3 

y» <2011 ^Uil ^j U i, A;j l 3 ^^Apto C*La^ U5 .gji^waJI l^l 5 Lo « USM 
Oljl^il jl5 lij 4 a_mA 1II5 ^* ^ * ^ ‘ "1 15 ijAijiJ) JaIjjjiI) Qjt J^lij Qjo Jl_) 
01^3 4 -^jUtl (> 1^3J U>p. jl OU3;i^l 

.^Ull IIa (i ^U- J3i a)3jJl3 *1 jl^| 
4-uji 4 jb^i ^S3i^ jUs cj\jLaU js^ ajyjLMa»i 

Cuo^ U 5 i-jiai 4 Jita^l oU3j;^l oljl^l ^Ijaf 5^033 

<1^3 ^353 ^3^U 0^3 .33 Jl lo^ JI3 ^1 Jjj) 5j|^| 

5 jb| C*Ssl3 ;^l ^U«J| OlA«alo J >9 <ijUI 10 3PU» ol 4 2010 ^UJI 
5 ^ Sibj ^3 - 4 J^a^l OLa 3:^I 0U3I3M (j^3l«J CoU *13 JI3 *1 Juill 
I^WI I Jl 4 .« 4 jb cAiw iKJb (^^3 j^l OLLji4«j JlL® 

CjU 3;^| C)L3bM ,53^ ^| ol 5 -dUI ijit 5 obj 3 ^ 

b»^bw AI3JI3 ftliill 5 jb| iipj ,J^l ^ I ^ , ^lUft 3 /.M l,^11 

oiu 5 Ji jl j^ 43 * 1^1 cjI^i ^ iajLflit ciUikii iLjjiii jiSu 
C>l^3i^| Js, Oljl^itl ^\j-j>[ i>L 2»3 jl OEWS33 .4JL0 oli jIjT l^f 5iJL_ptll 
4 ^>ll jl . 4 ^ ci^l J3 .1^ 3353x1 453 >j 4J^a^| 

^3^ jl 5 459 . 4 iS^>f| 1^1^13 ObUliS.yi aJLiUi OLo3b« 4puaU 
{»llai 4 j|j 4 jl 4 _^ 3 S^| oLAjI LiJ 4 ft» : 54 ^ 3JI3—«. J50**il j^ 

C 4 J - l 3 i 30 j jl ^bJ\ ^ 2_j^| 3^^| 

SjloJb JfliJI J 5 j35 c*a£-;> C)bUii_«iyi viUb .iaiLJI j^obw 0*^33 
. 4 Jil 4 ^| CjLx>3L^ 0^ iljUji 4 p 3 xij?«> Ja 3 JSHfj 

44(rtf>_A cJaJI Jw3j» fib JI3 fildaJI 5jb|3 isvJJ 3 JubbttI i". UUfX . 

1*93^ j^^l ^J JIU) ,^) 3 J )3 ^IJ^I 5 ^,^| .( 23 )^^^,^ 3 S, 5 ^ 

Ob^^l C)L3laA j-aaalj 4 j 3 C>S|| 5^ CJjb^l 4SL^ 

xobLafi' 105 dJi Jo —^ 2012 3 x 1 bbic-l .4J^Ji^) Ol^ 3 i*pJJ 4 j 3 Ai?JI 

?dJS 49^ Jl fiLJ)^| ^lisu bL_t. j-_jjl9jl3J| Jl abacavir jjrj—9lS^bSH j—xi 
4 J 5 if 4 ^) oU3i^l jl j_ 5 ^» :b «.a.i i^uJ) S^SUil OjjSJ 5 4333*25 
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^IjgJI uljjmoiJI 


_m 4 JLI jlj<apo (3 

Jljj^ <(J^U>^I « 4 jitju^l 01^31^1 Q-M pLS— a»ill jl 

.I9bi3l3 UtfijJI ^Jkfc ^3 i^i^l <3 t I3 

^3Juj^I 3 j 3 xI S?)l ftljj ^3—ft tJ3^l^ lJj— ftl 

Jj^luj 4 JLm Ca^3 <JIlII \St^ \J^ .ijP^jo^) d^3 {^Js’ ijiVAjuiill Ol^3LipJJ3 
,5^jJI ^3 £;aA^ Jl—flSi^il L_«*SUt6 lid3A i^jJaU JljL>3<> 

^>o illjiifti jS\ \jskiiA Harold Varmus t>-3_^jl# JJ3jl^ O^io Cx^ Sy-Ljdl 
i^JlpJI ^aisJI jw IsImJI jSS^ 1» JJi ^3 Lc^I ^hlft 0^ Jl o^3^jl® M *41^^ 
<postgenome >430 U ^Lft ^ J3SII jl^I .(^JloJI LJalt ^ 41 a 

d^JLffbll dM^I OL^^lxll (joxj - Oljjvil)) JJ® Jaaa v±lll^ 
...Ijtl ja&)3 c^JLlJll OlAtoJ) jAscJ SjbJu^l OL^^lslI (>uu3 cOljlisjuJI 
3] <jb>ll ^U43 j^tostU ^3^1 genetic markers 4 —UIJ3JI 

cdLljJ 4 oc ^3 «4_^^3^I 4jkJaJI 4—oijU^) JxaJL} CJL^d ^433 j—ia^ 

OU3isll S^Jiota j^lift jjo iJift ^1 - g-*#l3 i3Ua3 (Jft - j^l ^ 

J j 3 ! Ja^\ Ji liLoijjU 

1. a **Sll iJjtl ljbwXft3 jft^ Ci^pflS wi— oJ 

OljuLjd OlilosI__wI (j l*jb5 j3^LJ^ iAp-» <~ oS 
4^1 Col5 U5 .jr^U*JI Olio 03-^^*^—^ .^^^^«OU5tl*J! 6»-o 

A I 1 d 1 1 jii d ( 3 SL }3 (^ 31 ik)I ^^■ 1 ^ Jl ^ ‘ 1 II j 4il ^ rt «o ^ 3 ^ CpJI'^ 

^35 LumS oULuJI tol .4Jl^^t^l oJub jL^rtuZa (3^3*^ 1000 (j3'^ 

^Lop-} jft 1 ju> 03lbi^ ftLJpyi» :jj*) 3 joj 13 ^^3 U^ * 41 ^ h^st^s j^_S! 

OliUJI (j^ 0^3 'Z. °'*4^ 4^* ^ cjjol^l il— nAtt t] 

Oll*^ SjJUj-uJ 4JLaJI Oli 4,^Msdl ^llJI ^jJ0 IjidS^ ol /^*^L(bjru«^ 

^ » -V , q** ij^ OJbOsXI 4^)3311 ^ ■« .K??tl <J ftU'^ 1 1 djJuuaJiJ 43 jsia t.. 1 1 10II 3 &<^ 4 __slo 

Ch* y^ J ul® <'-fl--«»MJ3 .41—uJLuJl OUl^ J| bll l ..*«) OUe535 

jl j3Lotj jUai^jtl .4 j 1 j 3I! 5ii3JLpeA ^jao ( 53—*^ 0**J ol;i^^l 
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yuoaojuJI uLJbJI (gloT 


Mi T S «C)L>-_^l3 Cj^oII ^5—41(1 (ijJLL^ J| C»L_JLmJ1 

4*JJI iUjJI fjjjJ 0,123 ^ ajAiiSOyi 2^1 OiUJI 4;.,.At l OU^I 
frU,t odl^l (^3 Jij^^ '33* 2*52lkUi«l/l 4 ;ajMtW I OL^^lJI «L^SU ^LG 

^ CJU403JI j|j5 ilpol 

5J5li 4 s^ JLa «oU3jjljL Jl J^asl 

C4IU . JUSU j^l Ol_4«ljaJ| ^>0 JbOi; ^bj 0^\j> Jli S i 

>l(kilj (^) jol^L HLa \h loci 101 oL-«»ljjJI ^5JL_c^| 

S?'^l 6^ ^ oT ia-aa «ts^>4l ^jjCj jlJ 

(JO^ Jjwij Jjts Lop( 9 iljUJI ^jl3 jo-eo ^3^ 4l,l& J 

5A3 .antiretroviral 4 j^| oL-w^jr^l iU» jlip ^.jJI -.. 

jl US’ .aiJlas j__« - jaSLa J5_^ - jbjj .nelfinavir jrjaUjaJI jL_a*JI 
ol5 tacrine jL^l hj^ ^ ^ jj) 

i> .Clopidogrel jU^ .dUJJ iaaSU JS^) .*l hg 

jSls- <W5 cSjx,*!!) ObSiyi j ^\s U-ajj (^1 4j3iSll 

^aJI ^lA^a S^UUI 6 jIj1 Js, 2C19-P450 OU^j)!! 

Ja^uJ) J*ipuj ftlAill Sjbj Ci-a^l OAd .liUJJ .antiplatelet effects 
60319 J Iopu ^ qujr^ jl sfj jj 

4* 

«4Jli/» uJ ij^l OljLfIiP-Stl» jl ^^S" ^J5^1 a 'jJojs 

UUsj .«4^0apJI Cj|j_ikll pJw uu 5^) j-Xm ^>0 j*J LJ^ 
JJ=u 4jyo^| oU^l^l J^., . . O 0^9 <4ptol3 jr^ 5o3liJI 

jia ‘JtJ'AJI lOA ol^ ti5» 4j| OjIp- US' .J_ia^ 

^IOcCLujSII 5j5j 19 6 0 »o (jj U*I ^J-LI (>a i^iJlSoJI g903 (^^Lt) oU?JI 
61 Oljl^SJ) J[ial_«,3 .i^SljL^I djlj^ll jLle-y 

.^Sfo^l 01^51^1 Jl a^L Opcjiyi 49J5J) 0^ 09 JUI 659 
cJaJ) Ji QT . . J l ^33 Loic. .Oa^Lo obb^ OlJJb JJlJ^S' CjLjIiS' j| 

4JU j)oi_4,, ^^) 4:bJj u-aj .1999 J <^^1 

" ** ** 

05^ V:^ -2010 ^LsJI J - i_jLa>ll ^jt3 O^oJ 
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^IjgJI ulj ijiUPUl 


• . .|g| | jbl^L JiJJ^ OljUi^^l ;> ifr^APw 

i 6 _^U)) aJapJQ) di3 J 1 lW-*» OUUI L_ftp-l 5 A 3 » 

d^UJI 5Ue»JI iSaX JCi" ‘^'^1 »>“ «4>ft.i«lJI 4JaodJI» 

Ujo yjS vjJliA^ .SiJL—eoci jJalflto A©t)l ( 5 *^^ ^—PwflJb 4__LflJI 

JkS OU 5 li«?Jt JU« 03^ ‘2010 .<U^ uSU 

iuflPLiJI OOl^l 4i>>iw jjalA*)! j-tt JlSi ^Uai v-A -93 6^3 

ijbl^L jla^ 3 . » « o JpJJ JjiApfcJI ^^3 03~‘^ 

3 I yLJi ^ 5 ! U53 . 0^1 Ob 3 l_-a) J 1 ^3-=>3 

.IajU Op ^ i^pJJ! cIa ol® 03 ^^ 6 ^ * ^ *** 

Jiff. j^Jastuo ftjt JuJ ‘dJuk C>L^ Lr-^ 

JJ ^Ipo!^I jl>^l 3 C*53 ^3 

^llJ 3 «45«5l3 43,ifte>» 4^3 jJ 1 iJitju^l C)L_^ 5 l^l OtjUli^l 3 »Xi> jl 

Jto jl^^Alwl Ja .(^m.1 C.S 5 J) <33 e*_-4-m>l frl 3 ^l (Jl J3Ai55)l 

gjjl Js. wli 5>j .^laJi o- jrjSSJI ^ 5(^13 JU’SII t>L^ 

e>jjb .BiDil ,JjJuJ )3 .(>^)i3^i3 6ejlsjl5))3 jUs^ t53l<M^t 

jjo J5 ^y_P (-fl “ JbjttI (>« iilljsta '^ 13 ?' " 0^1—oJl 

4^)3 0\ji3p JbJLeo (3 JLftL-«J 3 iUiiilJu^l C>U 3 :ii?JJ (^ 4^3>ll ^ 3-^)3 

• JjjiXwJLI dJjOiAj taXS 

.^Jj^i (j^l <> 0L^\3 OUu^) <3 ^ 3 ^> OlsLU^il) a*j 

^ 3 * OUA 3 iipJI Cn <ni^\ (jlfl < 3 lolU)l (J3^ 1 >» 

, uJ ^b 3 ^^ pLJb) jl— uapw-ui) Cjl^ 3 iAPeJI C*5^ j39 . 1 ^ 

144^3 •I'J'jf —“» 3* ‘4S3*ij9 t(5xj5i)l (53U.^I ^iL_stJI €^ 3 ! 

OUf-Latb «^3liLI 4_**SWI jIj'SII C?H ^ £-^ ^3-^ 

3 A 3 <l^lj 3 j!— 4 *wa 3 J^§l3x)l CjlfrjpJ 4Aj9ii C il h?< )'. V I i t > 3 .(JaIsw ^ J! 

. 4 JL 0 li ]ja] ^I 3 JJI 4j^L5i-*I (3 iSJjJ! 4*5133^1 Ol9to-!sll j5*po <51)1 
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uuaiLmJI ukill iglitl 


3* jLbj^JI «(3jj^iuRj| jjill fjA v-A-ioil) I9U0I5 U5^ (LoIj 
03 5 oo£« jJ5Jaj Jl^l ^o 5 j 4 J^o^I CiL-*a5Ji^I 3 
033 guM ^J3 3I gLJ^g^JI ^ ^ J5 LJ ^L-«,SiI 

^ (jUsJjiuJlJ 4 ^^JLu^| Ol^^Jui^l 

i ^ij3ji oUu^rdi ^Uo% jUbg-ji jip« i ^ j3^i ajL^^i 

5 ^ 0f»"M i j (jmi (Jt^ .^OaI^I OblotlM^I 

jgill OL^L^ t3 .(^Oltl jU9j%*»3 05^3^1 ijiiojui ^iUit ^13 (jUai jJLp 

oLol ^IS Ua-m 3 l^ilfr tjJOJI 0^i.> frUoSfl <Jho^ 

03^^ l^jlS (^>11 ^ jl OiPsJl l-fl__*uS5 .frl30JI gdO 4d^3J OlfjJ^ JpQ t 

dihydropyrimidine j_j0^j3j0^|jJI j ^i5b3 b. ,va,5.> 

.4Jloil oUjo^jJb (Ja-.*Ij 3J3J3UJI fJaao ^oJI 3A3 .dehydrogenase 

JJ^tl lo__A j3^Iz^ —uJI 43UI (3 1 jT i_a^iU) Ol_«»boJI 0-J3 

‘tif I3J 0^1 Ol-Sb fjja illoJI GOA Ojjt ois cdUJJ di-1^3 .03-Ja3ill 


^ . .I j3jGUI homozygous 03Ptjjj) 3_Ji5Uia 

•K* 

\SjsA iltol 033 go^l ^ Uolo jl aSLc io^JLMoI) 


- thioguanine gul3c.3^l3 Mercaptopurine gjj3J3ijUjUil3 .4^Uiuo 
v_ij^ pro-drugs jt^o^ jljlac Ua -^oJI jlb^ o^ ^«)l3 »3Lla3 
>T pjjil .akiill UVIS^t Jl - HPRT pjjiJII - J^\s U 4 )ilii„| 

Jl jgij jl LojI -TPMT - 

4 -aA^ 4 Jlss 63—jUu HPRT hL-^ ^ss* joUj^) 03^^ jj>iJI 

TPMT ibLij t33i_*4wi joUj^I j3jUj jjoJI Uo^ .jLosdJ 


Jl iU^uJb ibis 4**^ Olo j3Sb 033 Jj .jjao- JSLij p)30JI Ob3luoo ^OJLc- 
jSmi jAS .TPMT ^ 3 S)U JIJ 3 JI gj 3 lJl (jU (JgslJI ^ li| .g^Jaall ^L_«kiJI 

*• ** ^ll ^^0j-o 43 UI (j 10 Jl 6-> 

0 j 0 *i 1 4j1j 3JI j 50 JI 31 LI ^jbw j 3 _ip-U! ^oicL-«.l iJli)! ib^jJLI J 

fl30)l ^^*xual)3 ftt30_Lf ijLu_«,y) ^s±e 3«l)l Jj^l j^ Gj _9 JS J joSLio^ 


j^ 4ijg33 j_iUj| g^l oJjdjJI jg_Aj| 



J»** «I •J_xaVI 
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ul>aunlll 


St. Jud’s Children>s Research CoL» j qdfi^UI 

j*jt JUisi^) ^IjJ lJI oMfll Mi\ oVjlsu (jl ^ Hospital 

(ALL jltjMJI :)jLai^l) acute lymphoblastic leukemia ^LpJI ^53UA^I ^jJl 
buj^ L)MSl_a«rl .usbudl OjhmP 4 < I ) caIIpo ijI t3^-( 

jivdloxi) <«JlJI ^ 

Jjw ^ j-Ip- IJufc .methotrexate C*^ iuSoy^i^l ^ 4 ju a jx . Jtf OU^p- ^aiiJ 

iJI ^ 66 Ol3i.ii.i<uf (j*uo^ 0^ dUpJ) al^l 

OllXI jbi^L <3 <<C>Llx^l 4. M , fl ,i ) 

J5 2!^btit ^tpclMtyi3 ^33^^ 4^3)3^ J3^ ilil <w3UaI^)3 OlijpJI 

^^Uc)l jLi^y ^Lui^l <(ALL ^jUs>j\*JI 4^j^» ^^^Sj^pJI A* Jl lJut. 

eJiib oljb j_>ill J3I3I J5IP05 4;ij«L} (jaJ>a J^—f 

l^jJ ^Ij3^) jflso ji ALL jlLjwJI OL—OJLi^3 JlSs .g3lll)l (3xi«j 3 ijjlSLI 
^^^3jSJ! ^>a j)jl Jl .hyperdiploid cells C>Li*^l bSl> 
Jl C**—<ixSoj33i^) Japo ^5JJ) JsbJl ^3_-..(3A3j^l lJub jlJ L-I3 .21 

cjillj3 .0I3JUU 4sij^ l^jJ odJUtZil ^L^l CilS ^Ij3^) ol^ J^l>> 

3pJ Jit 4 __u*Lm^ 05^ TEL-AMLl q;^! ^ Js/ft* J^—Aj jl^ 

JU::j| l^jJ ^JlJI ^lj3^l jl Jhp' <i <asparaginase 3i;^1jL^I JC-^ 

duumiLiu^ ^_yh 11 ^3^3A3j^ 4 ^3^3a3j^ translocation jjA 3—tti3A3jS 

(36)cytarabine JoIjIajLi jla«U 

^3 ij^ v 3 Ji^a--u.j j\dl^ 4__«ii)j>^ Jl j3A^UI 1^ —«u ^IaI) dip-jLI J 

jUs J^^J\ ^Ij3 ^ Li J3]a3 ^3 .oJl-p- Jit ^J3 4 -.juujpsJI C>L_ 9)j«j^) J—jJaIII 
.Sj-uajo olqiJb eJLbLf diJ^pJli ol 63—*ib^l (ioilll 4^UtH J—»J 

03^ Jl_S S^Uail Otui^l 6.t i(^? Ol— PbuLt! « > *< ^3*^^^ 

4^03%^^^ 3) d^uljO 4 Ajfc 1^ ^ ^ILijuJ) IJIai >1 Jitj oL^Loj» 

oil_J U3Sb to JjosIS^ Jjolt >33^3 ^Jp" Jap *3 Jl_S3 

^J^iS .^^^^(Gleevec) ^5JlpiJ! 03—*j) mesylate imatinib 4 -*^U| 

<ct^dil^ ^3_-..3A3 jJ» .a^U^jwJl OijilaJI J3I (5 «Ap'| j3ip'l*Jl 1-^03 1960 
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tiuiiuJuJI uJoJI lalil 

qj_} JiL™^ J_flj j_c. 5jL_jii cPhiladelphia chromosome 

chronic J| j,Uo\ j jaLUI 22^ 9 q«3— 

ol5 1987 ^l*JI J3»Jpo5 .(CML jL-bj,*JI :ljl.,.j o i^l) myelogenous leukemia 
aberrant fusion iLiJt ^La^yi Cx? 3 ji David Baltimore j^aoilb Juiji 
‘^3^ OiLiLutx IIa giu .BCR-ABL Ojpijdl <protein 
(4.4uij CJ5JI (35 .5il5A % b^pJI JSJG5 JaL-iill i/b ctyrosine kinase 
h*^ l^;SLff ,^1 ^ 05ifi»uj Ciba-Geigy 45^ (3 05ip.b jlS 

j^Uad) j£. l5> U5 I5jl5 CjI^» „.aJ J3I5 I J^Uj . 3^1 

5A5 ill <L^ Cj^S Lodi* .iaJipto JLflijl JSJuLi (^d^i«J (^1 

4ixiPbo (Nick Lydon j5dJ »*i -* 

Dana Farber Cancer jli^^ lib d^ ^ Brian Druker j5lj^ jUI,^ 
4J ji di^55 (CGP57148 jL^I (OUa^l djjb 5d9-l5 jJIjii .Institute 
^ (b^l g-jt> (3 y»!^l J5I dJS5 (^jJI jbUj) jlL^ b^ jui ^Uljd IjLJT 
•0O>tt 1d^ j5jlxj tjhja (3 <1998 ^1*1) jjo oldlal <ljru^l5 <iol5di»J! ^SUdJl (3 
oUJI J‘^3 Jf'd) OILjmJ ^ JI v^Ul J5P0 (2001 ^Isdl j 4^^ 

4^^ v-»lool Cj)^ 1 .4jlil (3 90 iYi)L5j (jf^l 5jb ol5d(0 fjuA^ Sdi SLftJI jus 
gastrointestinal stromal 4j55d) ijAodH ^Ij5^l d.2> Lajl Ja*j -A; j| 
5 ^ilsilJ 0^5^ 4 jIp* 1 u>I Jdaio ^3.«l^>eJ5 ((GITs (JoIjaSII btisi^t) tumors 
OLo5l3to oLt^J^*J! 4 j 5^! ^ >T d5i 4*^ ciLil dSj .45UI (3 50 J| 43UI J 

^ jdsjw j| (J__c ^^jluaII Ot_^5i^l 

(human epidermal growth factor ^^1 3^ J^b) HER2 JoUd! j_* 

4jlp(l((*j LajI 4jdJ {jS^^ I5 — w) 4 j Qulxnol.l obull 0UCS5J 05^ 

M olilLj«, of (i itrastuzumab v^3dbl ? ^ld^i_«.V J-asI 

QA 4i^ Olsj5ij non-small-cell lung cancers 5jr;-_fc^dl b^) Ijl.* 

(gefitinib jlisJ ».•; (EGFR ,5^1 S^iJt ^ Job 

t. EGFR SjiJI ^ Job 0^( 4" .. .xo jo Obu5iij 0515^! oLb 

.cetixumab yU53SLa**.» jUsJ 
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uljj III dill 


jjdO ^^1 JU- .(3JLftJU jjJl) *iIUA dOA ^Lxltl ja-oS Jia C>~^3 

'AS (>en5lj 5«ill (i JtcL-«J jl OL^a^UpJI jl—jl^l jl 

CjU^I** {Js' C^>-^ Lo Ul^ «jlj_3ln*il 03^ 

jtljjJI Ob^T 44a j[iSU*ll jUi^l o^>XI *‘ttaei ilSU* 

*|j"^l Cy^ SjjIs jftSl ItXA l)5^ *^^3 •*■^ 3 -3^ ^*1_J! (3 

(^1 O^L_t'UlJ)3 Oli*pJI 6^ 4£i^l 4xLaflJI d 

(3j9 t ^_v^" lff| jLfl*J 4 _J«ajlLI d^UJI jjo ^^1 ‘bib .jf^laRJI Ob^i—^tfco 
^Jl^I Ca^I3 'AJS (^3! (AS il^b jL_Axil 

(Jl (Jja3lJJ >Jjl9 bli3 dSjii ^yolpcLI SjsAS >>■«■<... «uj cOLajl) 

03^J3^ 4jLalj^ (Jl jiSli cLaJju .oImjSH Aafr (3®^3^ 

Js- Jjop' iOregon University Sciences and Health ^5Jbt)l3 
C(>SJ .0)^1 (33 Lj!^I oL-«iljaJI j i}lpcL-«>l ^33 5 jrv-io 

dSjiit J-iSLJuiJ Sandoz j3>Ajl_-< gj* «» 4^ OptoJbl nUS^I d ja j 

j3*Lo 100 jloi;.I (3 63^^^' i>Sb ^3 .Novartis 

Uj ojl^l J^ jUsfcll ( 3 <i tn7 l ij^Uat! j^3i 03^^ 200 (J| 

t jjjjll IJ»^ Sjrtija ^jJ) ji>La*jl (jlls>j^*> dlAlPtil (33 —l3t) 

(j^J^3^ 4S^ gL-iS^ "(33^3^ Ofr—^ *3 ■ ‘Arj Laic- J—oA 

SjiXMS 4jji^ (JLc- (jAj^u dSjdJl Ca^I 33 ijjlfltlJI (^Jf- 4 flS l^aU 

Cjtisl r^l (^ iuJjp*lll iwiljjJI oJt^ dU^^UIjjJ) ^luJI JaflS .1998 ^btJI (J 
** 

Ifl.PiA L^ip. ^^XuaJ! ^sJLp- JljJ^3 .j. ft"6 ^ 4 S;^iJI 

(jiiujjls^j OSjil I ^ (_,lo .J^-«a 3 CaS^) villi Jvsu 0 >^ 4 _Ulj 41 ^—iLo dlbA3 

jJ3ii 4500 (^lijJlt ^ (^LazJ tftl3jJL) 4^15 5jrvsi*uj Ctsto^ l^js tv_ M <» * Lc| ^^3 

oIa U3AP (jyj^AJI Ol^ CJafr Ji3 -^bs^ 4^ 05J3blj (jl jUal b^^ 

(3 30 (j) (j^Aj^Ul jJ l ,^3 .Ltap- J31 13315 (jfwb j3i (j.Ai (^j—II fj ^3 <c-fi— 

•** 

4j33d,l 4 ;lapJJI ^133^11 jlt>^3 ^jJI (joba^l (jllsjv# (j 33 bu (jjUl (^a^tl (>> ^U >1 
jJa^al <5^>o 4 SjLao (3 V-A^*j L-A^ l Lgl J3LIJ (3 j[^a 2—u»jlt (jJj'ilS jijfr 

Li33lJI Jl 4JjaSll ^3»ll 4 jla£>JLI| ^133^1 0Lbj«< 6^ 
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uuoiuajLli ahll tgLal 


I^Jl^ 3! I^jrjt UjlI^ O^ 

Jlo jU*j! ^lijj) jj Jju l3__u*^l :cA*iJU| 65)31;:^ I5il5 Ujllc. 

.aIaI /x II dlJlstd ^Lal ^ jLfiJcJt lJub 

J).a di^ltAIdl La^jo^^ «<^***iJL£| jjj .O^ki^rfluXI dJub (j^So JS 

Ol^ ijApJJI ^)j35jt jLbjw Jj ^jJI o^L^I jUojw 

£.3*^ 3J i-flUjA (33^ j! JaIpsj OL^I ^lll 
O^ IdJA Cy^ i^l5 ijvi jUbjwJI |^h“< i» j > tjjStI .1^ 

A7b.ii<IC II MA ) (^^^1 dJoJu^l 4^3^^) 

3^X^ 4.l 4 <<.lttJJ ^1 djhjJi^ 4 xi>|j,/q t^dlpvIS 

jl^^b (33^;j_rt cOl^J— HI o^i£^ (^aS .^JJ^p6 jjI 4J j3^ji__a( 4jj ^^1 ^ 

S ^<<4^51 3 ! tMj|jy 3 tAj| 01 . . JLb (jUop*JI ^ 3 «^ JLol^ .'A.,I ^J^Jgipt}\ 

(3 ^UixJ) jio 2008 Q^ .4i3lA.lj 13315 I4A j^Sl l3<Ai^3 Jl _9 gr^ip-UI 

iloJI (33AiJl ^jJI oLb;«*J oL-<iiA 0^>“ 6^ «fJ3^ f3^ *^3^ L>“i3 ^ CJL_*m 

<i3^Sll CjL-«(1jjJI jjft jjjlWI dJi g_Jl JLJ3 .acute myelogenous leukemia 
^1 lJub J30O Jd3 .jnyJlaxJI oL>^UlI Sjjjl^ L3lJubL ^£3 !) J_aoo I—^ J5 
^3^1j 3 d^AO ;3 0^—bjvJI i^Sj^ ^3AJ» V,*.! 1 tu I «l LoJLlSS .t^ljL-ib^l ^ 

(dloJI o\ie>jHi$ 4jjil jl—laWelcome TVust Sanger Institute ^L-«. C4_-.»j3 
^3^ U3 id^ fc>* (j^3 •(-[13211 ,Js. (Sjiia 333453 22910 !3di>-3 
**^3^3 obaJall (^1 ibi frUoyi l3jsj ji qi*^ twg-^btlb il33ll 

^Js- (532*90 dlj Ol^^Akll qA (Jil’iJI Cjljiii qA (5! djdpql Li.io iLo^ q^Sdl > -lU?^ 

U,4aI^W| ^IjlOjO 

m\j^\ i^\ u :dij\ij\si\ 

qA Sjr^AjiO dljL_al ^3 >*3^ (jUo^idJ 4 *>^djui a Ji 01^32 ju^I ^_3l23 qa y- *5 
cl954 ^bJI (3 4_POjiaj dso •(d^jlajl^H g* LaLt t-oh^ qSlf -t^j 
g*tfb (jUaj Js- UldicLwt j^SSU anticoagulant >p«2l) dLa* (3Jjlajf3ll jl-o 
03ll*i qoUt—iSlI (3 ^dll Jalpo »L^yi ^Jhoi 5 | .SjbptiJLI ol—^5(311 (3 
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(iijljgll t'lljiniaUI 


.atrial fibrillation clotting disorders ^ ^ 

Jliil «< J-^) 5 ^ 3 ^) Sj^l 03 ^*^ 6 d‘jJ *3 

i_iiSo3 <jL5aJI Jl 3-L ‘f ^ ^ .(ufc. iStI vljUUjtf3 iw-—loll 

JIq 6^ ^ ^3 03*1^ 30 pLJaSlI 

lo.^ c>iJ^J*3^ Ole^l 6-^ 

SjjLaJI (JLp J—i^wo ^ c 4 jl»i) <>frIjjJI <*u 9 CulS ISj .1'^ ^ 

OjUi* jl 3^ J3«^l U-03 .ij^lkll 

^3iio Olc->>- J| 03<?'l**»*i t^.>—*^00 J^ala^ lAIi^ iHstoJl Ol—frj^ls 
.villi J 1 asLoj .^jJ! jil 4 —j^tjJL) W® 3 i ^0 Ji 0.5 

^^buiJlj C»!3lj.,fl_pJL) Loyao' .Jliill ^UaJb j^IasJI jjbj 

^4kI 3 30^ (jLft 4 aljkgtl-„*tfi) 4 j ?«^3 ^JS ^Ualj) ( 3'^3 

jrvsU*JI ^^J 4*^ 5^ aJjlSj*3J' Ols .>lptll ^>0 y; 6 s 

4J ^L p»0 3^1.v»^q" 4aJsu 1 CjliiL^l 3 CjI^<« mm *1I mj 3 ^ ^-«*3 i3 

ftjj t Q J-* " «j^iSO Cjlil^» l ^ */o J—jA£- .V— »L-ftC'billl 6i,V. 03 '^ 

^Jtf>cLuU3 (Jlii^t3 JlAiJI ^Uai)l oLL) iojbo 5 j 5 -Lo •UJJ^J^ 3 ^' 

‘^—*rJ^I a^ibiJl d_p^)^b 3{>*^ '^i^ 3 ~^ 3 ^ 3 >} p^L-Ja^l 

jflT..xa ^^JlS■ J^Satll iXjOji hjA ^Mt . a i O / Ai ^sXll Oljbl^iJ 

Ji jOiif—^>Q CibiSlJl ijnsu 4 jIj 5 J) ^ J1 ib5lo Jai J-J3 

j^)3 . 2 C 9 -P 450 4 fr 3 Apt* ijA 

2 C 9 ^33^1 ^si>Jio jl Jj-^l C>Llj »^ 3 J j3i^bJI 

.JaJtfitZlI 4^3 ^J>£■ . 4 j^btAlI iiUcLwill 3^^^ ^-toAc-L_*wJ jl \j$~€ 

pbSl V^^JI Oli^lAt ^JSU J_-Ls- 6 :ijl 9 jl 3 J' 

^ 33^1 ^>o IsL^SJI joAp^I gJ 3 iliJ J^Ulil C)3 po3J1 33 i L^l .4j ^ibd) 

^ 3 A CJx> CjlslAjSill 6 Jub .Sillsil 4£.^1 t>a p 3 «J 2C9 

.^'^^ibiljLuiaJI 01^31^1 vic.5J Ijjb illio i3iJ^J^3^^ 

i",«.iU./-» l jjjl9jl3JJ 4—,.)i)Ju^) Ol^3^uii^l jjo SjSbAl 4 _ii>-^l oAa (3^ 

Jl£-I uU jl jS-^ 2C9 ^5tf>t JaxAJlJI j! j—a ^ ,C>L-flC-La.ff 

****** •• 
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uuaimJI uJbJi isLfll 

(^.^1 J irx JLtI {,j*^ ^1 Jk^ ^Ailll 

^Js- J^ ^UxJ) (>-jq jol^l O^Uj (Wild-type genotype 

JoLwj jl j-o ^^1 j-* —-<bjJI jja JwjA 

J ^*cflJ ^ 2C9 ^iXA-lJI (j|9 <4 JmXA t*<l ^ *^ f 2C9 

jjo J^yt jl^I iJi^cSiA i3 jj^lJI .>Jl 1»- ^ .(5)0jXt cjo v.;u-Jl;^l 

jjjs 11 4^jhi\ Sji^^Jl LeJ^3 (^JLo ^^3i 6i>^^ Ot—6>--2JI 

Vitamin K epoxide reductase complex ju- 4*S5 *j| K qyol:^ c-5yi 

(Ua .4F2-P450 «(VKORCl IjUjiai^f) subunit 1 1 

<i i^ji\ *j^^i jA asm i 40 j| 30 a_s^i a^ijyi ^15X1 dJu^ Ci-i.Pt05 

SiU-lj ♦bjJb »IJlAJI 5jbi ^L5 Jj gSliiJI gJla OCils .ajl^l jjjl9jt5JI a_-c.^ 

^5)a»jjaJJ Ja-oJkll J . mUpu ijs- ^apc-JEjI Oia^i^iLo ^ >^lll 

(J| loJJLC' ajIJiJI ^ Jil CiU'^ ^tjkpci«fl3 

^(jid (3 M .96 c 33—«< a^^Ju^l oLa^Lu^I OULj CJt5 IS] Ux j^ISL-mJa 
^ loot J5 ii9 .(iiptXi ^Js■ asjxXi «L_^^t ^—^3 <a_A^Ai^^i ^_siiji 

ja^AOllI CiP-jil dJi^Ubo ^miII 

C>l<Aj ) ,l Af ^l Ol-jU asLcj jl 4ll«*;ljjJI .dlJS J gp"> X 

1 ♦* 

I, . i i i 4* M 1 l q aCIK 1 ,f^ek .., a-i..t\t 

kjtjuu U5 tiiAJi gA3 6^ jr^ J^—^ ajAft,pt,iA 3) aju 

jA 4a^d ij^l 4__c^ cji5^ b| Ia aiL-MiA ^Uj ^» ^inii oJub j|d ^a_ miIjjji 

09311 (JxA (4A^dkL^^t ^_jIiiJI (3 tji MiO^ (J| Jjl9j)3JI 

International normalized J3JJI g^JaiJI JjiatX jLa2o'l» INR JoatA 
^3^1 OblUsJI jjo JSl :>Js -3 <[j^ 4»LtJ o"!^] jii-tA «ratio 

s 

(5jllpt)l oil3_s>- 3I *^3*1) j£>l_Oiol 3I ^3llalJl (j_ a 

fr)3jJl3 ftlJiaJ) Ejbj OULJI fiJLA J_iA /^^^thromboembolic events 

aj.^totij| 01^^33 jjjjii aj^iiaXi a— {S ^—ij a^ijv? jiaiii Sii—e-j ^Js^ 

oi—utjUXi jji^y a^juias a^ie^oLc- aj^i^ ja^i a^sLi^l 

surrogate ajbJu OU—WI3 Js^ JLaJfcJtJ tj^3 d±iAf^ j^isj ^ 
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Q^ljgJI uljJJUULQlli 


5! (>3wJI OlLyiew <JIUI J-w— Js.) markers 
Center for Medicare a^Jall oUjlpJI^ a^PbiaJ) Jis 2009 jjU (j 

j'SlI Jk»33 ^ 4jl J| jol^ JL^ and Medicaid Services 

^Ijd ^3 OljLl^bll LiOdl^ i^IJLm) 

IJbjA i(5>^i Sjjo OlLrtiU _II3 djbj C.>grij «dJS ^-^3 (2010 

^jJt «Li^ JL§3 .OU'j;^) C>La5 01x^333 4aL^I OIji^— xlJll J3^ J,^Ul)l jja 
C4^3fi' ^'^3 (^b ^Ixa)I (jol^ 

» . y -. 

I3J1^<^1 i^lj3 ^Jxil ^3 j) 3 i^I 41^1x11 ^Ij3c1u«Ij 
jjo JjLjj »ju ^UI ( 3^1 

ai|>jb jjjji 

Ll)t^3juL0dJ Ci3j^ jboib ^3^*k ■wljl3 •qucIX&a 03^13^^ pUis^l (jl JL^ 
i3|9» (^llzLI CJl-^Is ^ (JbLp'^b 03 jx.Juj 

(JIp (tl^ L>—jlSxJ Ii5lj3 <Ij>'3JLI ^^LxJI ^jLt iU—Xfrill 

oIjuvxIaJJ iXi ij|3*^^ JiJjJI 41 <(»^ ljub ^^Jlj ^J_)I JidtAil (jl ^ C -jJI 

cUyt3 jr^lSxJI 03bli33 ^1 ^jXc «UU 
^IjjJlj ftlipi^l Ojl^l ^ (3 o*^ Sjlc^'I^ ^pw^uJ L. £933 

yi^ L JJL 4^^3yi Ob030taJI CtJul <tlj^l jli^ ^[3 

- t , 

Ja^AJuJ) 0^3 L.pm CMO 3B Jid3 .«0 Jl_o 3I tfJJS ^^Uol 4-^3lJU 
ilpj jt. (ijSyyS^)) axfllLI d^» <4JiUa:3^l i-JUaJI JJU3 Jxaj 

4uS U Jixj 

•* M « • 

^DX'JJ ^EmJLwaJI U ^1 .dAJuLAA j\^ 4aJ^ 

,4juk^3^l 4ji^AJL^^I ^ ojlpclll ^]>^3 4dLlA^I 

0I3 * ^^3 4^1io C>\£-js^ MjJlj ^JuiSlJI tiIjiVs 

,4£juaJ OjCa 41aT (Jl i^jkb JjiOJ - Sjb^l Lxo d05 jtS 

^Js■ ^VJu^t oLa3,;.^j^l ^ 6Ajy 6^ Sjtl^ 5Jib i53u»» <a^3 J ^ 

oJt^ Ol^L^ IJbJLa o|d cdLJS (Jl ^b^l 4 y ,Q lo ^3-^3 

^yuibt) 4A^LiJi L^bytxoVi viiAAatuj (j^b <4x)i33^i JaI3xIi c.fc^.i<(». ) (,>*y 
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uvjKiiujijJI LJLiaJt tgliaT 


»La&JI Sji^tS ^l^jj)3i^l ^^Ika ^5 .^tJL&tl 1^13X1 C»VL-c>Uj 3I 
. 4 ^^kLua]l O L a ^ l A j^l jLi^^ JiaImJLI JkM 4 AxAm]| oJLfti3 <jli^l oJub 

ffl^jJI^ al<l^l Sjbj CxEst^ 2010 ^5^1 ^ 'JIj^ ^LiMiil ^ujoj JJ3 

rivaroxaba L>L-«*S3jliij-jt^l OliUu> ^ <X)j^ J_^ J^l Js. 
<4iii3 M ^ Jjoju Oj(5 U3 .apixaban jIjLmS^I^ debigatran 

iSJi J| 4 ^lpJ) gj* g^3 dJiSliJU JlatJ 

( 12 ^ 4JLaI 1^1 I ^|3 OLoMaI g^P ^L^IjXI jT OjjUlLI 

4 }ja OlS Ol^^Juj^t jLli^t 05^ JiAiIfffcll g^ftS 

gjjldjl^jl ^^3 ^^JLuia)l 01*^934*^1 4 jglu J 5 L^li^ -<3 , 4 j 9 lJl 3 u_-ttib 

^LpCL_4tfl Itlib ^Jv4J3 ‘OIaI j^SSFI3 ■J*^..*«oSII 4J3t^^t 0Ju^ ^«_JLipJ 

OIjLj^VI *[>>1 1 O^lpdt l4 4*>yiJU4flJI Ol^ 3 JuJ^iJ 4_JL9 Ima 

3Jb JipJI 03^ J 3 (9I3JLJL} iilAiffbll jLLiP'^t iLe b 1^1 UljjJI 

.JjJj .l^i Jjjki 


^33!^ j^l gA 5 Jj>-l3 g^S cvi*JJL£%JI ^JaJI j jgpd.1 ^ JilJI JS” gA ^jJI glp 
gA ltX^l 33 'gv* I . W ill 0^1 JLIa 'fr ^ I^ a t lp^*_J& 

.opioids 4^3^yi >^13X1 Jidl gA L^ul 3^^ Ip^^—<& ^3*03X1 j^sIaxJI ^t3il .^S"! 

Jxj ^bixl 4 ^ 4 AlpJLtl 4JIJ3I9 byS JL*A 3Jb cd^^l Juu__tJ ^glp cgOi^3SJl 

(3 0 3Q I. " . i^ ^^Jit|] gl g3ag3u »I.^S)l3 .33*1*^13 4»'lg^l3 gliO^I gls 

I jjb tiM*j gj| gA ^^13)1 OL*^**i»tl3 

pain threshold g«l—«*p-iill 4^3 gfipjXI Sjl-A ^ Lilioo 

g 3 JLi^!^ .LL«*^ gA JuJkP i ^^3 .^ 3 ^^ ijL?cl«»l 3 gflJjJl) JLiP 

03*^ g-o g 3 >X« g < » i , ) 3 J. 2 jdl g-~*M gOii 3 ^t gA gj*ijl 3 ^ i—*^ 

63 ^ mO 1a gUy«(3 4 ^lgJl g-^ Jsl jJCAj 03 j^ ^ 03 j^ ..X ^Q.v" 

43<d3lj U^ 4^^ 4ij03 _u*j LoaiP 3 . 03^1 ^ ^lS3t 

^J£■ J3*daodl (J! —uu (3JJI gaJ>tl Jjb OUilp IJufc g^ 
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(UJtjgJI uljijiafllJI 

JdO Jj3a jjLt ^ jAlialij ^53^) ^I^aJD ji^IaxJI 

^loJI ci^lpJl3 ? JUl JjUjo g^L-JLll o^apJ) jojjJLI Ja ?jjj 5 U*JI 

.\,.<«1tiM3 CW th^ jJlicm 3ib iljil 5 iUJ Jj 

Ol>Mjb}L^ >^3 

jlEfr 3—*^ «0j^ ^ •'H'^ < “U 0 J-S—iJ 

J^JUI J12D6-P450 ^3^)11 dc-yaijw ^ oJilau j! 

js- jcu^) u iljiVl ji j3_Sp'lJi j 3 ^ •cC^J 3 ^t Ch-^ 

qsS-*rtj johj ^1 J3j g Aj j V3 i<b 3 lS ^po ijx' o^L&L-wI 

r^dpui\ obiJ^ii i jiuJi asui j 10 ji 2 ijubi .SjjLia) jt^UjJi 

lid^pclo Ij31a 3 i^ilib (jl ljjaImaXI {j*^ :1999 ^Ia)I i 3 U^ 

CApji> LaJlJLP iS'^ (3 Cn^ 

OS^ jtl (>* C*Aja <3 jj-JUj ja*J /”^«g_- 4 -l 3 (iUai Js. q:iJi3^l 

(joj^ts ,4 ..rtiSlRlI ilSL-iJLI U3>^^ .O5I0J-0 ^1 3I jt^ISaJI 

Jl93 4£>jvaj (J«-sAj 4PyuJI ^^LaJ) 

Jjtj A}^,^ (3 j 1 <5)3^1^ ^k-a-«*lJI Jjtftj 5 L^I 

i53^^-**-* L>^ OLia5»Ail CfcAJa S 3 . Jl» 4 *JI ^5 ^i^ 3 J 

JI 1 J (.yijpJt Jo-oJI I Juk ^3^ ^Is ,19*931* jl5 U lijsjii 80 JI 20 o^ li 

6>* ^U.) i 25 3 ubiJI 6- ^Ul J 7 
Ol^3ltpJt OljLip-t 1J3I OtH t>“ 2 D 6 -P 450 ^ 33^1 JsLJta CjIjLip-I CatS3 
^ i_a of JtJ jLaiyj J—aP ip-h* CiJ^ (j—4— 

SjjtJi Olsu^ljtl (3* C*JjTb3 4 jIj^ I— j »V jUs^^l OU1 ^a| 

iUJiiSlI '‘4 ^03 CjI_ 4 jL*jkl ^Jc' (JIaaS^ 

.iij^JjujaJI C)i^3JL^t jlj2^l frljJ^I j3^ iJA CaaIsp) Olfljd3 j* 

L iL ^ 11*1 1 yi^ OLaj^Lu^I Ol 3 l^*| jAiJa^ ^ ISlftiB 

ftUai <3 fft.u.t .*11 c 93 jlaJJ J qO'^ 3^^ i_i <^39 Lo Uilp iiJj! .dJLalpc* OJP 

jOalS) dp-} iJ .ili^tp ^Ip| ji ijibjisl C5J^3^^ ^U« 9 ) 3! jlj—«Sll 
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uuaajiJI uiaJI islol 


jirufflj ^ Piira (l^ti .d^^JU^atl jLXii>l 

3^5 oIpUm U^ ^^3j1‘®*j® 4 jidIi?JI 

03^ cliili ^bJsuu 4ilA^f 43 W Jyuu ^jIaa «4^1pJt 

4 j|s ^ 6^ ^>U ljIjL^I ^ i^jlJ 

jUi^t 4]g L iirtfcA j ftLJoSlI ^ti? iwj 3| o)jLi9*yi} (5J3,/^^ Cy^ o^ 

«• 

y jS <Lju)j nonopioid ^3^!-^ 3I OUSL.^ 

5-jMii a^ dsiy)3 jub cj^ii jUi i . ^) jjjisJ iusji 4j u aic a. 

OUa5I^1 fjA hj^ JL^Loj ^ ((iliJJ 40*^3 ’(^byi ft|>p-^ 

;3jo e-isAj qo AjSJI c4^LiJI (JLfr a^Vju^l 

OLa3L^I J 1 (51^15jj» ^UjlaU! O^l^l (2005 Cujlp’ dL«to jl J^ 

i^jJlAlf) \^ m S^ .^3Ia jjt )J S , m t 3^3J3^ (3 *^-9^ M iJ^JLuaJI 

(3^9^ Mti jIa^ 3A5 (tjg^3* I lAjlA ^^jOi3SJ^ <J3tM3 vLotS^ (jAitall jl 

CutS^ (isMit v-^mJ ^\js^\ (33ii 3I ^5>il ^^1*1 ” ■'“b 

87 *5Uj t—(^I p- ^3 ijdUiit j—^S^ j^5 •i35l9 (JojI tiii J^JJalb o—^ JS 
70 Jikil i ^3l--ai 0^3 ‘(20.5 J1 1.9 3A. ^3lll j! Cae-'j) JJU/U>3ili 
.(2.0 ^J| 0.2 3Jb 4^wiai) 4Ad03>|^L^t (JIa ^3XiLi 0^ Cjl^ <3) 
tj l ii fl? . "— . M> l JLsu 4 ju^ 3^) OtftA03j) 33^ OL^3 

UA.03 2D6 jUl^l 4^3X11 fib'^b Ci^isS Jki3 . joj30) 

^[9- dU^ .dlJij (^3^ Ojlli^l «4 jI^) tj 0^3 (OlsLii^l Ol^SU ^i3SJt 
Ji Oili'^3^^ A ^-.1 Jja 3 1 ^ Sitfr (5^1 CiUjji ^3 SjiLi ^133? Sjlft (J1 

.‘5^)ajjUJ) objiU) 

33*^ ^il 41—^^ 3S3 .(51>i^^) 4_J3il (3 aJjUj® jadllj Ci9 L-p- OjjJ JL-93 
433^13 4^3^^I <^l3Aii i^jXI 4jtocI__uil 4^0^ JijJkPci ^ ^ 4 jJLa 

{S '^3 (4.<u*)jjJ) e.^M> 45.i.„j»<Xa Oijl5 ^txit) (jl JliJ .4.U3A9I -^1 

|jj^ .4ig i Ali)l CiW^j^b iJiau J*aJ3 ijSijisS Jl-aAsj 

4^^ 3j ii fd t <k.3b^3Jub!Kll 44X^33 ^^JjtlwWA f]j\S<J\ i^Jij 

l^l 33-*J ^■ -*P' jJaj (jlJI 4 _jJai^} Olji^sliL] (j —a ;OtJl^-***joll 
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uljUUfliJl 


^LJI Cy* 6^3 ^ 0 ^—istidl 3 l<> iijjlaJ 
OLilSU^l (^3 vS 32 —JLI <^3 [^bs 

OLjI J 1 o^i^yi ^b?o ^3-^ -^AAptLo jrj-i 

O^JJKA qurtPtll ^jj^Jbuoll 45 Ij 5)I 5JL-ijfuJLI OllS—toXI OIp"^ \3^Li» 

^ ^ SiUj li 0-3 <jeSU*U Sjl_4iJI jlj’SlI o- 

.qotjwdA jjft gfu^yi5^l 0 ^ 

^ ^ ^bi jiift :«Ji*A*i 

^ \ja1^3 liJJtij ^1 ^Ju> 4 ^ 133)1 s-^' k,J n S ; . 4 0 ^ 

^ 5 JJ o^ oj-aJI oLyU j i-aill oIjlj .BiDil jta*JI 

OJj^b'J^*" ‘fJbi-d ^UjjI <b 3 ii^l o* J^JS- frUaVl 

jlc*- (Jb -isosorbide dinitrate Jloj 3 —rt 3 jj^l Cojy JL-i 53 hydralazine 
jbl >_ o^ .vasodilators (iL_J 3 >ajJl) 5 ^ 3 ^! ^ « > 3 ft^ Ja»u p 13 -_*- 
j^So Jifls . 4 *jLJtJI I^Lap ifljjls v-—^ ^jT Jay Cohn 0 ^ 3 ^ i^Ip- 
4AC-3yi ^^3^ *i.jtjlp*ill iS'^l '^^3 LoJip**^l U li| t5j3^ 
Vasodilator Heart Failure (J 3 ^) 4Jl^jJLI - t-JLaJl J O^lp" (5 ^ 3 ^'AJI 

JL^ OiA^ ^1 *(V-HeFT I rljL-^l) Trial I 

0(0 gApJl j1 OJl-<^ 3 .(V-HeFT II 4»3 p-:J hj^ 6^^ 

oU^>I1 oUyu :jr^ia*)! o- (5>^^ 419 O- 

J^3 .angiotensin-converting-enzyme inhibitors 0:^3^^ iJ^pdl 
Sdloj 1989 ^bd! (3 Jj^P'3 4 JLap C>^s^ ij^l3 <4—04A ^0^1 
^jJLI Jp^ 1992 ^bdl (33 .^^1*5 bfco Jjaloidl 6*1* ^IdPeZwl 4 AJoI^ 

4531311 Cw53j d3jJl3 d jilt 6jl6i o^ .BiDil 4 jjL^I 4_^il5db 
4JLyp!sfl 4jby (Ji 0 * 3 $^ ^U- .4^1511 (jL-fr aj^Sfl 4jLflS' ^Jod oa^jd) (.-i—Us 
LSb ja) b^>A o;^jl 3 4*t*«J (3 4dbs3 Ojt5 jr^loAtl (jl 6 jL-.i| '^33 
4 pci 2 j ,ys >3 < 0 ^* i3 ^ V-HeFT I 4jjj?cdl 3 lU»^ 6 -^ 

Jd^ iiliPsjJl iJL-^ ft) 3 jJl 3 ftlJkill Sjlij 4l5eps —^3 .1999 ^L_aJI (3 I—ft*/!.) 
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(iucrLuJI uJoil tsLoI 


J.-J^ (3JJ9I 2001 ^IxJI ^Js■ ^^1 fjA 

4^1x9 j h iil t 4^l^.,.<!wP' 3 «ol<(A.-H€FX 4jj0bJI) (Jjol qa 

S"*^ 1000 ^jiA ,^S'I 3Sj\mx 

2002 ^LxJI 

A-HeFT 4 juIiXI Sijj^ C^i5 J-iol 

(3 4jUI ^ 43 joUmI :0j 5^ 2004 ^IxJI 1 ^ ob^) cM 

ol frlj^l .JjJu^ j>l3^ O—V-JL5JI ^.^JuS 0L93 JJUM 
.^Ljj^I ^ S^3^ o^—Aa 825 jJ^ Ua J>-^ 750000 

.JjJl^ jlaxil dlLi (^1 2SjJtJ\ ^^3 <NitroMed 45;^I {^)^3 

3 ^Ijl^i .<*il 0^133 IJu^ aIjJlJI^ »Iji^I Ojldj O—juIj3 

.2005 3^3j ^ ^ fl <1 

Oi^ 3 1* 1^ 1 J3i^ j . 4* L.je <4ia2jJI 6>X 4> >A ifr ^j^uxa ^ * Stja (jl ...\ Jl-93 

,JjJL^ 6^ 6j—^^1 oJub ^ Iffudb tj3.^ 4 ^Ij 3JI Odl ^3_^blJu^l 

2005 <1 »I3JUI3 JixJl 6jbl 4^ c^b ^JUI jIaxU ^1 

Lo ^^Xoti iAjJlocXII 4i>3 c4.<jV4juiq)I L..ttAA 3 lAi> cjLai3l3CA a * 

4 im ^3 ( 4 £J^MJ i^j^ljjL^I sicctyldtors 4JbM*L 03 ^ 3 ^ 

JjJLa ^SJ3^ /®’^4lftlAJt 5^Ut Jsl jIoIa lajS. 03335;^ d-JJJ 
* *■ ** 

41? M^\ OijrvfflA ^1 ^jjo djEUApJt ^fll3 ^ 

(^ujii 4x1^ JlAlfrt ^jJi l^ ^ 

^3*.,.44JI ^)j^) Jj&IfrI iilUS yji^ *2005 

4aj!>3^3jI^I L^ 3^3 * 4i»4qIIj AuXjo ^..aa^ jjo (J^Stl (Jlf- - (3>^) 0I5 03 fll"Pua 

43jLaA ^3_uJI 3 4S3AXtl 4^lAli j| .4j1j3Jt 45 jJl-mIa - u*15JI J_JLa] 

4^^.X* o ll (.)l^3jLuPtJLt 4* I 4 mjiD ^15’ ^3A0O 1^1 IJlj ^jOmJI) 

^ ^Juxl— wJ jS c3jxii jL ^-u<i»l3 i3^ jU^b 

•4.) jiti III cjUdk^il 
" Lu^l^ *friMhU CJ^ 

^ 3 ^^ ( 3 ^^^ >Sj^ .1^*41 Otj^ 3 )l J 3 ^ ^ItjJI JjL-j^l ^A 
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^IjgJI uljJJUULOUl 


J1 •Mb •IJuJI 5jbl ils 4JM» ou^t 
l5ij03 .A-HeFT Jk^jjfuj 45^ t^JiS ^^1 ^ O^l^JLLI 

•Latp' j ^^13 lUskegee syphilis study tiyfcjU ojj jl iJiS 

bllai^ J^j3 ^^IpoVl 4_iO^^0jl3 (•b'J^b djbj t>-jl—■AsLiuo 

^3(^3 J^l fjA dJifi'LaX 4jaja^ 42st3Xb 

Congressional Black ^j^35dl ^3 d3.-^l y 131)1 4kS 
lk3UP'3 <National Medical Association 4 .ihtl luJo&ll ^IJU <Caucus 
<1^3)) 4;A«i^t3 tAssociation of Black Cardiologists ^3-«<it iLLisI 
National Association for the Advancement of Colored ^Jl-oi) 

{3^33 .jtajdl (JLp 423)3^1 •t3jJl3 •)Sjbj l3SPt-Jrt (People 

djb| 4 ^Llm «3 03^^ i3 *i-jljjdJt3 i3>^l (J^jCLw^ ^1>1 

JS^ Jaj jLasJ OUI^ ) 3lia3 jg< Jj^l ^ «)3jjl3 •IJ^I 

- i3j^h Zjc\^ 4Mt3A (J| JjJbo jLaj] ^ 

(j3sdtJlil J-airtil jj9 Abjil ol 13)^^^ 

-j jj 1^3 —hJI (Jid ^31 m^ cil 

(jl jjo ijl—^ (4^jAtl jj^LosJI 4_jl ^Js- 4^3_Juji3 JjXj J 3^ 

4iidl3o ■■“ ^IjJJt bjb 1)3^1 ^LaJLI ^ JL^3jf^ 4^^3 (j—4>3S^ 

J^ Ji J3^3)t jLajI J3l» c&^LALI ^3lSLk)l3 ^3l5L!Ljl j9ui)35 

J5\_^ Oli^^Udb jLajcJI (3^sJI AAjia •lAi^l jl 13)511^3 . ,h »»3 

^Jloj (3j*)I .ULff SuiOfffJiJ] Oli^^tszJI <ioj^ b3j^ 0315 

^jjuui (UIaa j)uA j\KA ..t\ yxCiffuJ 4^lS OUjJb&o 

(3 Old^lii>^l (3b3^^ oLpo!^! Lo 4 JLp {JIaiII 

4 pu^ ^ UIIjlo <Gary Puckrein ijlpti_*uyi 

(jiP l^iiQiriiAg frIjjJJ 4y;«oLt 2SjuJ\ jjo J5» :4 

^3:0 jvS^iall ^3 (•bjJJ ijloc::—uil) (j iJLoisfco \Sj^^s ^b3 vb— 

yS\ joU&o 4jl^^ -tjj ^jjcJLt ^1 
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uvja,i.ijuJI uJotl tgLgl 


jl£*J) ^ ij^ 1 >« 0 &> 

-03^4 0, 1 ^ 6:!'^I J>oSll jrji o-» qhftc^l ‘iJ'Aco ^ --A; ciJI jo 

*» 

iJt* ^3ir^ 4o^l fjMiJl ^JU^ Lfj 

jj «U 5 ^ JLA 9 .«^ 5 > 5 J| 4 ^^| 31 4 J^| ou^^l ^ 

/ ^jSLa O 3 I 5 IM cfrlij^l 6 Jut> 

jLio jS^ C>U95ijt ^J£^ .L-ss^Ia jlJ U jS«j ^ JjJ^ SJ 

(i Oli^ 108 *i* 03 jSJ 4^ 0 .a 5S3 .bjliw J_J*ls <tjl jU*J| C 401 . 3 ^ 3 ^ 

dOfr lU^ 3^ i5^ 0^3 ••b‘^b «IJLiJI 5jb| 449)30 Jbu J 3 ^! 3; ...t ) 

ji) 3 .> 1.80 - jiijo jstMO #l 3 wJ) 4^3 jSJ 3Sji, O^aL .4119 j jij! r.*^ J 

jlS' 113 . 4 jal*JI 44^ ox^l^l j 0)3^3^ 10.60 31.4^ 

Ji* (> *t5‘AS^ U— 4 io JS t>a 

Ufli<i-y) 4l>l_444^ C4-fi.U:L-wl :^h3\ Cj\Sji, ^ lojj^ jjs 

jl5*JI» J^_P- J4ix)) CSj9 449 4iiLJS Ji 49U)1.J-JJ^ pUaSl) c4^3 Lji ^ 

‘Oc^ (joauJI vst) gjp- .ftl^y )3 ^^) JJ ^ QAjJs- «43_u^) 

U 403 .ty?uSL4.3J 4jj«Ii jjjfr Jllj Uj^jj «44dU- 41 oIro» 4ii 03>T ^ 5 ^J 
^ 3-43 049333 < 4*^30 v 4 fl 4^3jui 3Sji, C^jsM 4)4119 ol^l C 43 I 5 

.<*^>2008 jAjj j Jjji^ 

I4j>) 3 4^3iui 044i> - 4 JL-I 9 ^ Uj 3 - jliat)) J_l 9 

J 3 i»)) .Ja4^ 4 jIj^V) j Jlj^J Jo)34 ^ CAffo ;^35J) t4>4343 

J3^1 t>0 jSbkZL«» SSjli) C*j)J Uj .il3t .J30SI) 0 - ]JJJ^ ^^A£>^ jl^ 4^ 
.S^4pw 4J)j3 OU^ ^4J J JjJw SOjJL^ S^ljj Js^ 

o^ali^SU ii49 ^ J.4^ jj3-4*3 5j^l9 03 S::l^ ^>£JI Cui 5 Uj 

.oUibil) **U3 4 j 4J ^3^ JI ^;j^3 « .a. i l j39>su ojUI 

( 3 ij® ^4 j Lo . J*4X*44i) (3 jlaxeil ^ 3 . 4 ^ ^441333 (_^ IjLft O&J 

OVoattf 4iSJj3 OU^ lioo 4A-HeFT 4a^) ^^yi JJptij 
U 5 . 4 j>o ^lii 031 ^ {4:5^3 4 ^ 3 ^) gStLj) Jisu ^jlJ olJ 2007 ^kJI J3lflo 
ai^SU b;!^ g| ia :d^ 3 j^ ^ fane Kramer j—ffjS' CAj^ji 
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ulj.» lHQlJI 


j5^ JJUaj 5jUJLI 5 A ^1 \Js^ ^4«*aj1 05 ®^ 

....l—jjlflp ()A I^XLfli—ii*j 6 ^*^^ (njJaII J—u*® 

(| 6^3 ‘JC^ apL-«*i«» oL-4.1j^I 

, .**®^<UjjJ U J5 5 A lift* OS^il 


^3^1 3-^3 .(NOS3 :'endothelial nitric oxide synthase 

j^liiJ! dilaiJl (3 jLa*U jdJviLI jioJl Jl 1^ <>—Lo 

S..U oU^ 4 ^Uj iblptlwl J 3 » :olAl3il ^3! US3 


^3 U53^ u*^ 6^3 4x15)113 4-0^3 

i* 

Oj^3 j5 oliMflj^ Oils LL3 OUjJ^I 3 I 4*a1oJI 


JoLtfSH job jli^LJI (jflp*9 cCyi J flll i3 NOS3 


wmjyu U' 


jl 4 -bjJI OJie ^33 .A-HeFT hy^ci) OUU i NOS3 ^i5)U lah£^\ 4^1 


^^)ll ^;>;9 0®!^ JatilL) jlS Jj4x> ^ l3iUl«»l (>jdJl ^5.o>ll ^ia** 
J1 43U>i. joxJI o--» 43ai i 40 i Uut Jjr3i 0^3 ^3—-Jl NOS3 

4xtuJ<.LI 0 ^ 31 ^ ti ols^bp-l (J 1 4JajM t 5 jp-jj ciL-^ill 1 JA 01 ® 

JJii ajU-b ll^ii l33_-«xi^ 0 - 1 *^ Oh quality-of-life measure 

JUS Js. pUJI i ^3>-9 f ^ '^5 ^^1 ^ V^l 

cidjjJ 4 p«^3 .((j^ <?>4*uU J 3 i^i 3 I Sl ®3 03'^ 0 ^ i3^) 03'^ 0 —* SLxoJI 

U53 - jl^^l L?4^l3 -<<34—0^ ^h^l dOA» jl jlip-UI u®JL_pl 
Ip^ 33 3.1.5:^1 vl)U>q!sll u>JS3 jt j lU^I 0 ^ 03^3^1 

.JjJW 4 JUa) JIJ 3 II o"^^l ^3^ J^ f 0 ^ 6 j^J 

biomarkers 4j^^\ oU—xul^Jl 0^—^ ^1^1 *31 ^lOall 5jb| 3—pco ^3 

^\ .l i > jlSxJD diU^JLuglU 

Ji^l Jb 4_iUJI ObiUJl OUl3-oi 03 :^ kji^ f 

jjb 0-® 0^ «UL^ 4<</3i iPr w ob^ Jl Js- LJj>jaS J>all ^lApd-rtb 

ia-o* jlS^ 4 aI .3j 1S0>J! OJA Jit 4^311 Jtitl 03 ^^ 4il ^>tt 

SjA J 3 I 4 jIj 31 I J 3 ^ dla JL^I l4A OUxa 
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u\jiaiujuJI uloJI (sLsI 


LjI^ < JlUl Jjw—10 Js^ •SjjLJI (JjO^ ^3l*J5 

t^l» oT BeUing Evans yj\h\ j5l ,1999 ^ ^J^L^ iLw ^ 

v-JIS1mo (^I oU^lSU SiJbtiLI JtSLi^JI djjo^l J93P1UI 

jL^yi ^^Juo ip.1 xenobiotic i-jj^l 4^5^! 015^115 jjiUadl 

5I isUl Col5 lil U viL-isSI J] ,^1 oL-«ljjJI 

5iU^ j5jis Lol .4(ftl5jj| 4A«k_^ 3I j£>I^L 4>Ld^) !•> -ij " 

oU^^i^b iL? ^4 a JS^t JU €(3^1 

cSt>*^l i/lill 4juiaJt J.., j t o3 lij (jjs < 5* LoS^ ijSJ^ 

Alastair ^33 JL-Jl 2001 3 ,JIU) J**- JU .5S3XA ^ Lo5 ^>SJ ^ 

ol Ji jL-il3 .k_JaU Jjto|3jj aIm (3 i^JaJt ^ Jj—aJI ^fjLpu--«>l ^ Wood 

4La)l iSh - 2C vjiUi4o) ufta^ol OtV!>ll QjSjb obojj 

1^ (ji3ijb jjl jsj 4:u) i 83 43U! i 11) ofliJi 3 jiil Cx-iiJ 

(3 li^l <iiaii?sLo O^yi dJiib Obijj OjlS3 (4 jUI J 0.8 3 4 jUI 3 3) 

*• •• 

^>A3 v N ^S " , . i9 i (3 vjt*o ^>11 ^ - J.Aatil J - tl—4»«j^l .L—rtT 

(i i3 "^33 v3jrv-e.l U5 3A (^^uSbdl 52tli>': ...y) 

Ob^jj 5j)p3 (3 4J^1 OliMio-^ ^>^ 4 _j*S 3 j U Uilj>» :4_-<uAj ^btl) dJi 

qU3^^l ^ j£.] ^>jjlsjl3 ob^ oa^l Ukij <39C2PYC* 0^1 
^V.A^I C)U3:^ ^S3_^)3 aloA 4 jLJU jjSb (3*Spd 

433 .lo frl3jJ 4.MPbLiuXI OLu^l ji>T JHa IJiib jl 443^^1 

3^1 ^j£. ^UJl (JiL_ii>it| (3 t)jjt J| oUp-lj.tl Jj^isl ^5JLI>| Cij—bj 

C4iAJ3 JLAS .^^“Wtihypertensives ajJI iaio OLaslpJ 4 jIpJ_«»I O^JiatA 3 

’ * *• 

4jlotL«9l (3 ^>«ll <LSsjiI^^I ojbtiJI (jA JjJk£. 

diastolic blood ^^ytal ^ jJI < Jl—lit J^- -■ ^Jsi cCaptopril 

Olsilli^9l Cut53 .^3_mJI (3 4i« jjSl isjJj 3 pressure 

JS Jfrb jljLifl jt5 ,iiUi gx>3,4 __«,tJ 5 3 5jj^3 ijbb 4 -^jaII 

(jUJ! JaJaettl jl5 :OU3A^I gj_j U ^a IjjjSS' jjS'l 43^ 4__t3AJSeA 

OUbOLui^l g_«>t3 (jifjCLa 4^3*^ JS 4jIp«I__«»^ 
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tillJj,JillalJI 


j|s tiiUJJ (Ji ,j—A OUlDtiil^ cji^lflatU 

>^3—5i*?’ 6—^ i-5UI 95 (J180 

oli^ill^^l 4>» J ^3 .oa»-JI b»>^ ^ CjbUl-*»l »l3JlI 

4^l*J iju«Jlj dLa OlS iOijP-^A 03^ 

(3 35IJ13JI3 SjijlapJ! 4 ^iL^ lpbdl3 Vtia jLSjfcll 3 

^)>^l Ol^ljJ ^aSiU Jua3^ tS^ ^3 .t-^Jall 

j(5 3^ d>p«*JI oi® J *3 'Ot** (JlW 

iiUJI ^(3 ^t^!ill CtU\ji out) iJit ^jl JtA9 .U^ jst OVl^ (i j-^t) 

oiyi OlS/iJI ^53—«*23 .4^1X1 0 I 5 L , * J \ JbU' jrv^ JS—io (J^ 

t\A t*'^**-^ U&l^ OJ 3 I 9 JtS Nike (^ti 4 _ 5 ^ oU^bL^I 

** «• 

leu^ - Nike Air Native (jl 34 ll - (^1 4 jXp-1 

Js! 4 j^j 4 j t.kfl3 OlpwiXI oXto J2uo o| .quLoyi (jbjtaXI 

Ji^b «^tjJl Jl*J«j^l»3 ^3^1 OUl^ ijs- > L teL X^ ^iaJI ^Js■ AaUJ 

^ji3 5iUl ^ i^l 4 JL_«J) t^l338J) 61 !b^ ly)l jliasJ) Jasp- ^Ul 

.Jul^S 6^ J^-apOj Jkl U 6^ v 33 ^ 6^' {J^ 

OLa^mmM «iP5 

^U illUb ^AtJb ^ atr>ij 4 ^^Juu£i 1 I O 1 ^3 *1 6^ t3 A * ki—if 

A.aX ^ l^io jiisij jjJjj g_itiJb3 6^ 5 t ^^3 ‘(j^Ul 6l^ t^b 3 

4—«oUXI (j (55 5U0 I^Upu li_A (Jjb 6^3 ilji&iH ijlpsi—H)) 

(3 ^^151^13 tijociaJt 4 jtcjJ) ij}3xi (jk« Sjri^ OIjUn**^! (3'Pt^—^ T 4 .» ^ 4 l * K yi 

635U33 jxJ^ (^Its! 2010 ^UJ) 3 ?t^ (5^ 3 < 6^3 ‘f *3 63^ 05 IW! 

oIjd .t,-JaiJ Jj 3 t»jl 3 j 4 lj« (J (kUaJI J3 p- OVISXI 6 ^ —*U-i*» 

Jail^l 6^3 <j—p-T 3 ^ 3 * (^^*US ^1 ^j-X—) 4 __*pU9^1 

JUl£>'! pi)] ( 3^4 jrA*^f 6 ^ 5 tji/)l . 4^31 JjuoJI OU 3 if^ 

^ ^U (jO^J ^llo (kiliS jUjS^^f Ci. ^ Af> 4 ( 5 ^^^ 6 b®jM 4 J (;„ ^ i *i t>ol 

^JL?i3 5 jUI 6l^ 6— ® tjbl«it <i_.w—HXJ3 6^ 
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uvjaiuuJI uJoJi (glii 

^>11 Js- .(BRCA23 BRCAl Jlj3 

mammogram a*cLaJi^l ej>o C*kiS .4^ Cul5 Ot>U3-ill J5 jt 

C»i4SL_«ua ^J5JI jflPlij C*OM^5 .i5JLiJI jUsjui ^5-^3 Jf. 

human epidermal growth factor receptor 2 3xuJI 

Oils .UjI 4 *^ IOA ^lij Oils a3 .(HER2 r. M. 5 ? 2 

Ijl^ Jb3ll v^l jSi iijj3 f^^Hamoxifen iUujil 

.Sj,^ 4A AL rt^ ^ ^>^3 Sjri-i^iA)l bb^3 

ho\^ oL- 3J;^ jl 

(ilsT I4J jQ*j .41*31^ 4^51330 1^3J3 ;j_^ 4*J ^ bUipl ,^;g3M 

‘^^1*11 jjIaj b| (jLJsjOLI 4^!Sfju^l OL.iO3JLL0clts .^IsJU Sjl_u» 

ul i>Aa III ,4ij3fco ^|j35^ ^jju tjLfr 3I 

^3lllls .41 jUa 4^ 4 jJjlII odlj-^t .jhltVI oJub O^b 
U3^3 c 4 j 4^)3 4^3jjflit (pathogens OL-o^aIi) oLm-^ 

L^bxl (j^ -hjljJ t ^ . la iiAaJ Jjj—J <433^^11 t^Ija3Uje Ul 

4ijl©t:L_«»l3 4 ^Ij 3J1 oU^oll S^U. tiUS3 JSLjLj ^ 1.^“ ^3^1 

ds^ 1^ 3^ U 4S^ Jf 2;Lj[X9tl9 .Jsl jJL_aj 4 a 34 Aa 035^ >M ^|t 

4J!ilj^| Ol^3 ;^| IooUa (^llll jb^l 3 ! oLliSVI 

«l g 4ift ^ U^iIIIl^j Uidlq 

OtjLiPilt —Ht c4^yx^| O U«3 l jp JI (wJa) ft i Oilb- J3^ ^3 

0^3 Jlj3 jUi^l ia5a ^ 4^ iilSllI j3Sj ^33-13 .4^1 jlSl 4JUI 
ciJliiJI oIa , 3i>>tf3 ^UsSlI Jii .dUiS ob-iUll J] 4^_«*ilb 

4 flii il» 4 j 3 Ua >_flpo < Jiui JL^ <ulbj«J) .Uj^ 63;^ UflsJ 

4500 as a‘^jl33^i .^Jall O^Ua o* afi>- Jt 

oi® ^ li|3 .gj_-atit| OlS^ ci3—«ii3 jlasdU i’. jil3a 

Sr^-p (J^oOi jl <> ^^ 11 t>a ,^_>4iJ3 j-®' OLc-Uj^ 

Ot^ vS3l«oo a^ 0&Ait33 ^3)3^1 jA Obg7«.fl JLc jily^l 

JA3 ) j 3 jS_^| jOjX JoiZL-Mi iJa . jjftill 4laAb Ol^^bil! ^Ul lia^ ^_-6l£>tLl3 
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^tjgJI ul>JJLJLJLaUI 


3I (liJll iiA—4Jl3 (-2 1 

Ijitf- I^USu i-teblJuuoll OU>J^I :>bj J-fr Ui*^3 5oUaij!sll J-Jp- 
.dJLAJLA5 dJiiJki^ C)l^^ 4 jwIIjo (JI ^^iSLu! 4ix J^ LL«tf (3>^^ 0^ ^ 

j^SUp Ji 4*-uJJb .islAtl U Jaujotb 13^ iLoll (JjJi Jl^ 

3I ^jJl jbLiwI jLb/w ^j_aS .lpcJ>l3 $'Xa oi* Sr*i^m J—^ 

^33 jSU *u^> ^ ^i . OLaS33 Cjl5 GIST 

(JLe ^IaJI 4_^_)d3 -o^**^* 01^^ CML jl—u**—i*d 

1 *.: jj <b35ill ijAflJJI O^j^* v5^>t Sbffttl J—^ 

JiSi—«» .U-3-05 J3I 5 >AjUJ! j—^3 5 ju 4 __p 

jjjlp- SjoIs Ui 5oUtUttl Cy* 

O^WI oaaw (3 5ia5s 4*-^ 5 Lp«JI ^ {J^ *bJI Jrfl ^>o Oj^j jUsy-JJ 

J1 llapJl3 6^ •'Sj^ C>ljl^ 

4a 3 Ltf 6Ju^ i)JuiAlJt i)jUAl 6Aifc Jyfc jSl ij^ls ifrjuiJ Lo>S 5 4 _IjL> 

«» *•*«♦■**• * 

4jI^I ^ - (iL-^t J!i*xi! jUleb :4JL2>i 5j*p UapJl3 hjS^S 
c^AMyJl (^)3JtiJ (jbjsdll l<C3J<a^ OIjjwIa J ft" » » * dUi ij^S - 4*i*iAJI 

Jt ii—«JL> io^* ^yb (yJI <oaJ^I Jli^t i5J—*3 ‘Sidjiltl OIupJI Cj!4;i_sb3 
JuOji\ ^Ju Ijol 035:3 ^ OLu^l OljU^I jl .csiui 4 jIv ^i ^5laJI ^lii 
^ JuJkii go 1^0 6JLfi>'l3 5bl 035:^ Jl3P'yi g-«i>-l iS •2;^btU 13*5jJl 

.^llJl OeuupoI Oi3i!ill 

t g£Ut» L^l V-Jpo *AS 4y^JU^! C>l^3i*pJb 6^ 

\j^ ^bgJt3 cLpJI i>0 J5 i 4 JI_«*a yb U^l .iJ—uJI 

3 

<4J5>la^l 0U3LLPJI ob5b j3i«J) <3 oil) jeS:JI v5 Jj 

oUpgvJl Ji3^ ^L—uJls Oillp« t3 jsl ‘^nr jU^2—uil ^ 

03g4l^ O^jJI ^ 

OlS^^iJ LjjIpO i)} (5^J—^ i) US^) OlgAiaJi iSLJj (Jj 
Nuffield Council ^ ol^ibSU Jii33j gu-bto vy_Ji5 U^ .(4j3ii^l 

^iUJl }i>^ JSLio ^>*po 03 4^1J3JI 4jju^l» ;2003 (»Udl i on Bioethics 
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uuaiujLiJI uJoJi (sLsI 


^393 J| Lcul 09 .^Ul joau J| (^^1 

4JUI 39I5PJI ^jliS »..**. ■« ! ) <1^ ^Ij (9 jJ5ki ^ il oLiA)) ^i 

3! < jjAjo iUjiJ Jai 9 Ijlj> yi *9 jjSo 09 jLofi. 

CiSJs ois:-ji io*j 

AJo^l ,3^ j|» :4i^) 4jlc.yi jbj AISUa vi^lAoa jJJ^j yj*l 

^3 ^ «4AOciaJI ^oSj ( 353t> 3 /. Ij^t) 

CjV3lptA (J-itflJ St^Onll (Ja) 3&)| (jtjuj qUlJI ^Ot ^3^ (3 iidL> AuoJbt IJL^3 
t5'^3^ ^b^l J-^l3»JI j! j^ojUij ^VOjuoJI C)L-^3L^| jLoS! .^^L-stll 
Ja gSlliJI ^iljL^! C>l^3Jl^l J| oUi^l jl3 I 

4^1 J«t3*JI 5b|^3 JIIA |iUai4 JiU AlSU-a SoSli JU J 3 .^>^1 1 

Jilp- i>a jjS'l SoSU JApOj jl Ja 5ftl3Jll) ybUl ^1 j ^$^^5)11 

Op-I ti ^UalSl ^315 j Jp|_^! OLa TJlilsnyi ^^LjiSl 

03^3^^ ^ 0^ Oj—4)1 OLJu_-«*uoj> JLLo \^jC. 093.4^3^^! 

'-A^ JaA9 03)3111^ (3iPjA) (jl (J| ObjOAlll ji<<m 33 .U3d C)l^^3lJLt [093 ^3>3)^) 
^ (>» *Olfr^l g-*AP- v-ft^ai J3L2J il cP-J>LI lAj /^^^^303il 4 __u(s5UI 


^ '‘.A^ fil 3 jJI C)b 3 l«*uo 035 ^ 

*!„■‘ilnlt k ol^vA ^3"**!'^ (3o^^ <<^ 31 *.,—ij» JLA9 ^ ^jAa 

^ *• ** 

jLojI jpt—i Sji* ^ —^jUil li SjjL) 43l^ 3_ap'3 ^^aAs-JoJI 

00 ^ (^apiAJI <S^3^ (3>3iII ^lOptl_ u>\ ^^JLuaJI t“tl.* 3 ;.f^ t) 

4LaJI ftl 30 l| i i > I OVl^l tjl (jv^ iailS.C’ [jioya^^ <^^lsJI Oljl^ d. 4^33 

4 L 0 viJliA J^ .Lx^ C)L_c-3op«5 ^ 303 X 1 ^jJill OL_c. 3 a ^1 jo <_fl_llpo 


:JjOsiU ALla OlA^ CtUAJI j) 5cS!>*Ji3 ^b3^l ^ Ca—? 

)i OllAJt jastJ3 .AAbtPtd CjU 9 i 4^LJia« olAo AAlipJ,! jloUlg 

0 ^ 3 !! j a^l^J J3^1 (> 4i! ^ 4_a*A3 :>Opo .^ 3 iU 5 ^| ^ 

100 3! 4_5UI i 100 3I 43UI ii 100 4_JLal jlJ 5jL_pail 


(^3J J| 53C.JJI J| ftijukll jaso C)f_a<U]^l oJLa Oi! J93 .bUI jx i^UI 

•* 

i 30 pJ) 4poa)3 CjU-j-iAj iolSI Cols' U» 4j! J| 01^35 jjJLxa gaU- US' 
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^IjgJt uljiJiuiuJI 

Ji jt 1—lil* OlftU»)l uiH 

^ 45 Ij 5)1 jLi3-V JjJuJ j jl iJ i:*>w i^-UjT 

^5 ljUtJil Jb\ 3 I ojL^l lib^l jt 0*0^ 3^ 

, .M l .^jJJI iJIjV' Jl OL-PJ^ 

^sI 3 I ijdJII it jjjJI ;5il--u» juc uflii^ jl Cif^, ^ 

^ * I J •* 

sJ^mJ 

4J^Ju-flJI oU>Li<xJI C*pt:ijl iil 4iJ^I 4ii-«l t^b ji 

tiUi ol9 .jUsjiJI oIp-^Ap *1 oJLp- U5 .iuliiJ Sil^i B^op- 

j^juku-^o iJ oJjJI J5-93J1 j 3 *Jal_«*J 4>jU1 Oti 43jl5^l (Jl 

jljdb qu U (iU jSi Ba-Pill Obil^ll Ji- jiJJb >!:> * ^^3 -U**! J5--^3J* 

OLs^JupJi J^S ^ qp . J^jJI ^kiftptip 5 I d k M^la jliilJl 3 BiiPwil Obi) 3 JI tb* 

^5^1^ iLuo)) 4 j3jJ1 p1j 3 ia iJI (—Jail (33^^ ^ 

6^ J3* CJUap- *a 5 C)l^3iiixH CJl^ Uj ?>«J3^3 

^Jdl3 JluiJl ^L-kJ) Jl OUll^l bojl pUflSil J-P OCi*=i -iSj-^^ jb*l 
9 ] axfi-Ujp-bll oL-LAaJi (JL-iSo-l o«lJ3 • J-^)33*U (>»j-«i*l3 

i335k jt US .Bju OU^3Jl 6- ^ a.iUl3VI 

oUiUa jcuw jl. jSL<w» t-flJUo Jlp- Jp-1 j- 

C)5>IUip-^i jSI JL_UI Jtt— ju ‘l>-3^j^ oL^ y ^i 

4 ^: 1^^1113 4J)j3l1 OU3i3dl JS3» :«i54iPciJI i33^ 4a--l3J) 

^lkJl3 .pUt^l a5UB3 ^3 OLupJb U^>t1 j^^ 

«UU UflPtuJi pUJ^I /®®UpUa! bjo ol;-«J'3 

q,U V 3 ii=“ 3 ^ ^ .OU 3 :UpJI Jlsu U Jl bjla^ jl Jl j^a^b j3-*3^*3 
pUpVI J>^ UIS 3 .a^qJI J>11 6 - 6^3 ‘(^3^J ^3d>^’ f ^ 

- ft 

J U-Uo i^pt^l <4 *aji*,^ JS] <JS^ 
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oLujUJI aiolAJI 

■t 

ujg£ij 

JONATHAN BECKWITH 


‘^5—?' U J—to 

Oj—5JI Ci\ ;3 _JIS 3 

05'^ LJI^I CulS^ 

>r 

(jA3 .JS'luLo Oli U iljlfr Ac. oOpuj 

*• ^ 

Jjb C^iKSj JLd 5JLU 

> 

J^LJaooiU 


•• * 

<4 gft « <. l l U'^ 

JjIjI (3 ^^^(3 j^** ^ j g . j tflill Oj^l (3 


OjaILoiI (jIJI iOjlsd 


SjIaImia sU^t :Jukes and the Kallikaks ( 4 () 

{Js’ 19 o.,^! -’tuaJLtf**_ Mt\ ^jfkSijlx) 

yio *lSjJI jl ^joImJJ ^^Ui) 4 jIj5 

(eugenics JuwjJI (jfU (*«3 4S^ Jj S^ajJI ^ 

J1 •J*?' Jiwj ol ^ l^Ui^l uLjtf J5^l OlA^t tj^j^ 


Ia tj^U 4 aaM JLuiA3 <j|^ 

(jfXtoAJI 1^ d—1^ tj_<o1 jyJbu 

^ La) Jiil_ 

4((4AJjA djbL^yi ^IjjJf jl CuJL) 




qJIjjJI ul>uuQill 


^* 1^3 JkS CpajIS* Jljo Lft ^^IJLaa ^CLi_MJI 1^7iya m 

(| Henry Herbert Goddard 0 >j>a c^fdal) J^s 

The KaUikak 4i*J) 45 lj 3 i-ljo ;dlS:Jl5 5^11912 i jJu. * 5 ill 4 jI:5 

» 

<ijb 5 iJ ^Family: A Study in the Heredity of Feeble-Mindedness 

IJbJkfr -jLscL—* aJLt ^ i*VI 

c^jbj^ 1^53 .«^3lau» l^t 4 £-Uj>- qa 4Jumdj Slj—jl 

j9UaPol QA ^ iLa3 U Ji£- 

«5jLp*il,l Ob^^Jl eugenics J-«uJ! Oe —4 ^3 

C»ljjjja5 vl»j«3l - 1912 ^laitl j jji AlU <bllS^ dJi i5 U “ JUx^l jj—9 

4jLAJjitl j^oIsaJU L_fid3 .(Ji jmiII qv ^LoJlc- a^jist j^S 

^Jk9tL«*l JL^ 3 ^ 3^.iw> Cut5^ ^3^1 4 «>ljtS (O 95 JI 

4jtdK]| OljJi&tl o U ti Sl 4i^j3 

t^lSlJ(5 dJLdjdt OIjJl^I jjAJl) OtjjJL^ 

(Jb' .«^ii^IigA—Hi» ijjo C*i^*l* *mI grd^lLI 

j[9 (dUJJ ^ 'Ty 'S Jlc-I _4Mapt_£ 1 ^ »Uj CJs 

jt»lp James McKeen Cattell J-^tT OcSU dJi j j__c .ftUJUtll ja-ju 
Popular 4j j ^ It 4 msJL)I ^ y oo qul^j3 «J ««lH <_.Anx<Ll3 <^,>**-4^1 

oJusb -(.^-^oJb j^kuo ^>^I A>1'^3-^ 03^^—®^ i5-jl5 (Science Monthly 

♦fc 

jS^ 1940 ^LrI) J 5JL903 J3j—a ^ ^ j AJUdt ^j&Ii^t j-0 dJlllll 0I3. i<oS?l 

^jj 6 pi^^jLuilj <1.J^ ik.^tS' 4mi \ji (jl ^(»i Q <)l ^lo-b iJi^l 

1^1 {Js’ (juoJI 

C<kfllg’l (^jxJLv.tl g—«li^t 4I£- Oj—^ jdt jjo ^b.—fjil ^Js■ 

Quj^ ^JULO^ jL&l 1939 ^Wt (j .^(aII 4JLm ijs' 

Ujo^. Finnegan’s Wake 4kSj Jl James Joyce 

jjjo 1961 ^Udl 3'Sj^ ^jiw-fli t l ^ ifc ^33 •^^(j3 ^J| jl— 


icUj> (♦) 
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oLujUU! aWiJI jLloiU ^uaiioJI >ijlui 


tjr^ l^ytSojlS^ U.M)j ^lj 5 Jt Ja ii cBonner Garrett *. A^ t" 
vjl:5 j,iij ji* /^’IJi 5^5 dtsy 15 5ju»l qjiJbL-aJI 

Otjj^ jj9 JuJhC' (j ^>x^z.., m w)I ( 5 jJI j^ljjJl vlojli tjjb!5 (J| 1912 ^l*J) 
.Lolfi’ ijjft i£}( 5.JI5 oj^ixuid Ouii»j5 (1961 ^IjlII jlxj Ol^j—uJ 

Cj 1^1* 17 u t\ Jl 9 1^15 sUix)) tjl ^ 

Lff C»ll>'Uil4(^f Jflp-jJ ^j| ^ (3 j54^ 

•oj^Ixm^L sdLtMAiil jt^AyLuft ju(5J i^^jLiU L( ^^[3 iJ^^S 
^tj^t ^klp itl»lpoi jya 4l£^l fjM iJS- tJub ^JaImiT 1^)5 

Oj^ Lft fjrvA^d .4o( n>f> jlS^^ 0315 t|**"r*' 

Obi^l ij lA^rk-yuhij ^ |3~35 di^j^ 5 I Sj—^otZA Ol_44rlj.^ 

k3lla.ll <j U^j ^3 —"'I 3 4j-i;g.li (SjjLJl 3.jvlqll 

ijcX^ ol^ dJS ^ OJlpoI J3 j^So (AduaisJ) i3Lv5^t ^ OiJ^ J>i3 

.l^^j Jtju ^Jb^la di^)La oJiib 0315 4jl o^xlMutt jxj .1^ 
(J 1 £?>i ^ ijcUip-ill jL_j 3 JI 3 j ■ ft.Aifl la ol 

^kistll I jjb ^33 *<(U jjs Jjj* Ja«j (3 (^aJjiII ^aIi^) 

.4^Ule^l OUJ 4^ ^ill 

XYY 

(J*U35L> U—wJjjb OjUidj jjo kl*—acj ^ 3 AiM Oj5S 1965 gH ^ 

4 JIj 3 4 JLa .i 5 P -5 jl^j CJi —<«:i5l Nature j'io3 41^ (5 Patricia Jacobs 

40bjJI OljU fl ll^ (JIjJaII liJjJ—*«J|» ^LSy^ts .^^^( 3 l 5 JkaJl 3 lil^JL-iuib 

XYY ^Aggressive Behavior, Mental k;-._^>JI 30 ^_ 5 jJI 3 3_-^g^^Ul l 
JSLjL) iaaSjyft 4 * (M) Js- 33*5611 <Ofl-o 3 Subnormality and the XYY Male 

—i rt i <rt a (3 Y J 3 — 6 ^ 

klaJL®" 4 __«>)jjJ! tjjb jl ^)JS ^Js■ .criminally insane t—^Ua- 4 ;g_)L 5 «JU 
Y ^ 3 —rt3A3j5}t iaiJjl ^ 3^3 0^3 jr^ (Ijto/i3 Jl-Lc- L^UiaI 

(3 (j^Ua- JjB JI Jjb «3 klijl_rtt LoJLLc^ 3 ^ Jlp- J| C ai 
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q^lj9il uljiiUflill 


.XYY /i 4jl Jp 5Pis:^ 

0IJU9 Richard Speck A»i at c»jLuijj <1966 ^IsJI ^ dJU 
•driJip Lo *t- .1 il ^ ljLJUd 8 

43^ XYY I jS'i 65^ ijl ^)j5 ^Ip ^ 4—fiAPuaJI C*—Uj^ 

^^^^1 (dlpJI olj <!»tl |jL{^ ^oLaJI 

dAfcputf ^1 dsLA^b OU^^aJI 6Jub .XYY j^jJI 

J1 <vilju_4«f (,>00(9 JJI t.ojloll 4]ls U >(t3 (£)ji 3J3^ 

J5Lw3 OyBs .XYY )/i ^15)) d^ ^ jl 6^^ 

.«ll^ «<Ltjt^b Olo^utf^A^jS^U Jlo (^ 3 !^ ^ 4jia4jl tJJb (Jtp 

(^Loii>l Eric Engel Jjm| v^bj} jlS^ .XY |^S j(5 <ilw— 

l^lsJI li uJJo JuJ Vanderbilt University C<-J.cjjJLils 4ma\j^ j b^IpJI ^^-JLp 
Y 4jjJ (jlS dbxM* (jl ^*-1 .. '•*■ t iIaj ^xijA^j^ ^ ^.iApuj (jl 1966 

jjS (XYY t/i 615 du^ jl 1967 ^bdl ^s O/i UjlJIp^ .Jkas Ijir^b 

jl 6.a ^>11 (Jbi .XY j5i 4 j 1 Jip-^ (5;j—0-1 6^3 «4Ll0o J—^| 
4*]a«ij iopo ^ 6^ <J^l ^Associated Press Qttji 

(30^ 093 (j J_m| j^ O^L^I 3I t,^,-.PT,<nll Cibji^ (J.^ 6—^ 

American Journal of Mental J^-oadi lpIpiiJI oL_e»o^ 4^^l 4_j0dl j 
jl6-0 «4i_Jljki» 6^ v.>p^^3 *33! Deficiency Research 

.^^^^3.w* 5P33^) Jdouil 6^ \J^ * ui 6^' 4lJoloJI CiLo3ixXl 

^Js' <XYY J35JJI 6* iuoJp jJjLSj (^1 Cjl3i*JI (3 

OL-«(-3il (j XYY J35jjl3 .313 CJl5 ubJL-jdl 6 h OiUd) jl j-- 

J 9 I ^ (,>u_> 3510 ' 4_i.*lj^ ^ 13315 jjJLtl (^ 5 ! i^LJS (3 6 -f) 4 ji_uloJI 

^3 .^[>9^1 Jkjp 0^3 <Ol5_JhAXI Juo ^I3JlP idlPt—uJI 

4 i ^3 (JLp .(,>( 03511 ^ ^b3 jl>—So fjja OL-ttfljjJt jx )ju^ ^Ap ( 53 -^ 6^^^-^ 
(3 XYY j35JJi ^Lijl jA JIpI frequency idliA j-Sq ^ <|j03. *oisJI 

5j5p3» jl JJ 1974 ^Lodl (3 L?^! iuAJbd! 4„sc^[>Jtl Cmaii>3 .630t__«JI 

jp tj|r^ SI Wj XYY j35JJt (3 ^131—.«JI 
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iLujUUI jllsiU j-l.ii.'l l>JUJI 


XYY jjSJJI Jt. 5^ J_«ba OJjl 1975 fWI ^ .<*>« XYY s^jUl ^ 

6»l* Mifl oils 1982 ^Ixll ^3 ,^^^1974 ^tx)) ^ .hIj.n oIj^UaL-uuI 

^i.iP(Xi«ul 9 I (jlS <l^I_>uilj JlJ *t tlrflsXJ 

4 t« *iQ,in 4 muui ^}^\ i_ q i rt i 9T t 0^3 ^ <<^134^)1 ‘*| 3 ^ — litt OjUiP 

3 I ia^l 3 ] cSjsjkiJI ObjiJI ^36 il>^l J olSUS 
joSUopJI jl J| ^j_J^;%!usjl 0 L>^) OUUXi-^ JuA COjl>l (^1 oIm^I j^uJU 

(J1 03J^3 J 3 ^^ Lo 3 Ai^ XYY J 35 JJI (Jlp SJL.i^ 3 J) 

J 3 ^JJI 3 ^ ^jIai)) JL^I .4—JUxa 01 ^ 314 ^ 3 ^ ^JlxlJI OLuLpcLo »Jaj jL.^| 

(4kjL5) ^ ^^3AJ^a5 XXYJ 35 JJI 3 XY J^jjb 4_3jliA 5^9311 XYY 

1 * 13 !. u>i\ i 3 4h« «<; o^bj Js- 9Jd» 03 ^^l ^ 4^3 .Control Group 

^JiaI 3 xJI i X i fr f^yA .«XYY ^ 


jl Jl j3ii^UI <XYY J3-5JJI ^31—1 j ojl oS 035^3 Uj 4iiiiiai 
4*flJI ^3^ t4 * < <i9 ^ ^ xii ^IQ jjisu 

.^^^«Loi^ 9 Y ^3i«i3A3j^l] Jb3^l i^Aitb 4 ^UIi^ 9I 



(jciaiJl 3 ^buJI j|_)Sj j a 93 <CjI^14iS 9I (jj# 


1 •* 


^ LJjAl 44*1 
** 


'*“'1 oi^ 


jd^b ^ 1 J 3 JI j 3 Ju^l ^J^£■ ILbjL^b ^UiJI O j<iJj\3 JL- 1 ^ 131 }) 

V^SUI dPdd .45IJ3JI J iit^jUl J3dpj dlSLJIS ai 3 lp Cul 5 ^JJI 4 ...oi 
( 33 ^^^ (3 ^3uAl)t i._xl:i))3 djylSJI 4 i 4 <ijJXI J ^^Jbb) 4 a__*iiIjJJI 

^ (.^91^1 jjojLuib « > ^jLmujj 633^1^ qL^SII (JAsu i3 4 j i ^j i< 0 3j ^3_rfti3 (Jf' 

jftS^l3 djibdsiJ) J5l9 XYY jS^JJI jl - jjj^LsJI jjill C>1**«* Jl 9303 -^aJbu 

Jj>yi» ^ItajjJt ObbjJI j_ a 41_uJLaf CJ3003 J 49l>pb9J 3 L^j£, 

JwJLmijo Jl - A4I5 ^LjUajjJI Oljbi9cjL^9 ) 4)153! Jasu jSld ^3—4tili> -«XYY 


^ -XYY 335 JJI jUli /'®>1976 ^U)l J bbl> 3Ji3:L^9 J3J3ii3 

iaaJJ 4y «.7)l J 3 JJJI Dario Argento 3 iir>jl 3 Jjb JUaj^t v^^JI ^>991 ^jjsca 


.1993 ^beJt (3 Alien3 1971 ^bJ! J 

4l)fafli ^.^35' Jlfi OjAdXI l^b^ ^uO >J3 Jj3^ 


Ihe Cat o>Nine Tails 

M .joffO < jUkll aIuJI J 3 
1 *" *• 
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d^ljgJI ul jjjAija'iH 


j 05 -aU)» ^ J^Sj .joj^l tj—o j 3 *ALo XYY J5-5S 

i^jJI ^UtJI ^ .«^li»- ..JUJsyU gr^-Jtf^puXI^ 4.L " ,. aJ l5 

^UiLiLtlj 4 a 19- ^. L .fltl 4 * 4 

jU>l Y 4 jjJ UU 14 ^ jLj l-jdh Law and Order 

James Q. j L 5 . 5 ^ qma^ ^jlpu—«» l 1985 ^Utll (j .O^^l 4j^j^ oj>yo 

4jmIi»- j jlSliw^l Richard J, Herrnstein jjliiojryb .^s\^r njLJ^js Wilso 

* *r ^ 

(J XYY (jo (jojf t a il JajjjJ) djL_SjLft 

J«ai (^5 j^^^Crime and Human Nature oL_«d)ll 4 a*i 3 
^tujjLlt (3 (3 ^ 3 - 0 ^ oLnljjJI iNobUo jflju ^Audl Jljtil 

XYY vAJl (jo ajLJ) h>^ i^ilSJ! 
jjI ( 3^0^! Y J5^ OhlftiiU J c fifllJ (jl5 ti53 

v_>^jfiil g—««-»6^o Luw * — ^ cj^Loj 

Cmop^ U 5 /^^^XYY (>ft liPO j Lr-^* 

Upo (jt_jujiaJI (jIhXlJI (jja ^41^5 dJkoclXI Objl3JI ^3 

(^j^ JlIS .Sj(J^ jSliui CjlS>’Jo oIpoI (3 ‘dJS^ i 3 Li ^1 Y JP 

(lJ)j3 iJkoco 6i J5^ daoLDI OUlPiili XYY j^S^JJ) jjjLftl)) 

^J£. jijLSj 43j^ aS5 <5jj^ 0*^5 

jiP JSLJto hi XYY iopJI 0-3 619 <S\SJ\S iBU J-JLo 
^ * * 

^ .trO^I ^jilll >X g> (JS^l 41 i.i.iAtf q«Jjl SiXL —«4fjS3 
4 j)j^) Ui^jjU3 -Jjjoj (j^ 

c^bjx^l {JXa ^ —**^^3 l.^ ^ l ^ l 4 aj^ - 

.^*J \ CjjaS^S^ c^Ulibl 43! (Jij ^ 4^^!^ 0^i« (3 4 Ai>MJI U— 62U>Oj<a3 
hlsi dJLftiPtXI 0)jL.J^^1 (34^1 .(J3lJL!dl t3 ^3—(J-* 4 jJ-o ^1 

4^1^ JJL^i t3j|AJbU^I J3^so 4^^ 0431^1 Oil^ JS 

kx3 jS*!) <2007 f^\—sti\ (3 CSI Miami ^ (j 3 ^jal 2 Jl 

S^LaJ\ (3 t3boJ Y ^3-K5A3j^ frlpijll jl jjflSp 60 
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oLuiUlII ouUjJI jliikj ><0^1 >ptiJI 


MAOA ^)N 

LojT) XYY 4dtaaj) »jl) ^ Lalfr ** <1993 ^L-jtll 

^Uia 9 Jrjlo Jlotfl ^3 <(^»**3*ij 4^>«Jt 

(3 ^3AJM 0^;uj .^^^1 (JjL^ 3 j Ja_M»^| 

LdUu 5I UbjLP .>^1 fjs- oImIj^ 

jj^S^JJI jjo »L^I ij<AJ> (jl ^j4<Jijl...<4> aXlfiA ^ j5«X9 

j^ji -^LoOJl ia^3 j dtjLSa gj;^ ^Jju 4it-4*o d^LJ\ lJub 

jj dbL,.^j ^_p| <(A (MAOA :bt<<aAi>l) A jj%XA qyal^3« 

ot?*^ SjiKll Cusw JL93 .serotonin oiUi-»l 

^1^1 J| ajiai C^\3 .MAOA hliu 2^ jjSjJI ^i MAOA 
‘C?*±J^ ja2p« (3 MAOA JaLJLi (3 (J| gJaJb» 4j| 

^33>U ^UJI oaaJI Js. \j^ ol^jbJI jU lij U J^Ljj jl 

til tS'^3^ (jl 03^^bJl ^jL_flj Lai <44> ^JCixjLI 4x111 6JL^3 .«MA0A 

g<*J3 cSjf-lail ^yk 6jLik3 . ^ al <^ l <3 ^bjixJI 4i)3JLtJI CigM jjft tjijiS ^3! 

9 <(_,i3ttl I>a ^3 . osf t U dJLbiPcXI ^A<»3yi jIj^I jL- ij pUJLrJI i>6S^ 6UJu_«i9l 
^ 4jl 3*^ L>^ .^sJjtll (3 (^uApjJI jblJI (jX’ L.fll<PO Sjru^^t 4JLoj^l dJub gt 3 ^ <» 
.^ljfl39l I^iApcIauj^ g^ Sj^d ^5l (3^ 

gl^ fi34Atl ^iJbtlt jlsj^l 1993 ^IxJI (3 gL_llliil gtSLk Ojij 1_aU-Le 

«JyoJLObo J3—i*JI» g}3lxj 4^lptjo ^lox (3 oLpoSH ^—jIij 

JliJt) t-i-jlS' jS ’:>3 ,^*^^Evidence Found for a Possible Aggression Gene 

^LaJJ AjOjS- gJ jjl gol0c_^^l JuJLM g^d&il g_jO 05^ ^ t5j^— 

gl gj03 .«MAOA 4_-u^l OlgOlaJ! ^ J^ ^JA <- ale. Jl^y cTi 

4^^l£-9l 4j?uaJI fiJj ^^Js- «gb'^*^l til ^3^aJ\ JaJL-MU 

^» gl3ixj ilLSx i3 cL-i^b-iJ) Newsweek ^^333^ ilpw Ci—b*^ (j— 
The Genetics of «d<jj3iJI ^193 Uisdl go ^jJ 4.«»b^ :C^\ <^ 3 LJ] ^Iji 
^UJ»I (3 ol«ji)^3 Behavior: A Study Links Violence to Heredity 

4dsea g3jyoJj 4l a gL0 OjSi3 .g|<ijt*L««.lA)b jo Sj3jid 
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lSJ^ 53-i.t4jSj|j JaiaM 

5«L« Jile 1994 fWl ^ by bJLAJ ^15)1 ^ Jb .y^l 
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blSLJi 03$^ (> ^3j-fe> 

Cij—«»1 ols <MAOA Ob3l—i*uo qolAMi (J| *5^3^ jT »XAIsj L-aIXom 

JlAb^l qjB ^joIatjftJL) dfyLwJI 4b^ qjl Jblab^ ^^ t lal -g a 

4 puImJ) tjjb j1q-5o 0^3bcA qt qb .qu^t qo bJbkpbo q^^ljL^ q-_^ jJI 
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ajl^bpi 0 \jM 3 <OUiil3 JUS^I 
Johns Hopkins j— }jy^ IjmU- jja o^i^-b J^i^ 1980 |*Ljtll 
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.4ap-^I el> i '^A^b 4—j>>ljjJI oJub jj&i—mI .OLxaJIj jbiiJI ^ 
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<A b>«J ^ Ui .l^lji ^3 ii-jJI t>£- (jlfl <CjIj^I 0 JS .3 wMkJl 

1 M ^ * W 

4lpttf ^^^liloa (3 j5ii>-UI <jr^bzil oJub ^3 (l»b^l3 J5^JJI 433^3 
4JL—wulil OUjq^ sj-LI obtoj g-^3 (>A 3‘J4 J» <Lj 1 (JI 

(3 (jfUttipJI gjj dj ^ 3 A —mX) J^^il <ufl7l) l^il ^Js. SliflJI JjUa jlI^JJ 

.«4jl3^ i3fL«( jbbj 3 A cOl^l^l 

gA «cIjT3 jL^1» -ul 9 (3 4__ulljjJI dJub (JiujL-mI dSj^ iZijiij <(5jJ>f 5^ 

Math and «5Jlsl SjJLij oLjlJ) Oaij Ja :(j<*ipJl3 C>l^bpi» 0I3- JLsu Jl^ 
ijA 4fr5Aj«» J„APU3 Sex: Are Girls Born with Less Ability 

gjiJ^Xi ,3* CjIjLsS /“^«qfL5JI tlUij l3«*J oiJ^ C>^ '^3^ >^3^ 
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JhAlA-^ Time ^t3 dJL^ dJloAd .4^31^1 4Ia£^ liUS 
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The Gender Factor in Math: A New «iliLJ^) o—« Jb>«JI 4.,,.«^^ia; 

0*1—9' Study Says Males May Be Naturally Abler than Females 
JL»'l3 JS qy*>Aj 4—43^400 

0^ V0^ (3 0^ Un^ 

OljL^ j^JJI ^ jJ J_»> _} (jbjJjAJ JLAS L^l .^iSj! 4-JOJI5 
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(3 O fitj (^1 4xAxJL}i 4db4JUd1 0^j^t3 (Reader’s Digest 0 --*umI<^ jj'^J 
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Siloa 3 0l3istlU j3d34aAil «qi^l eliJa \^mi.J o 3^T» Jl jl5 433 
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4^415^1 O^lotLI 3 0J3 ^(aU OjlflX) Ojl 11^1 4,43 .)j^ id 4 Lm 

4^Ul^itl Ja) 33J1 jyO 4 j 44 01 ‘3^^1 4^415^1 O^l^l t>u4J) LJ3 

0^ <.7^1 OLtfljdJI 01 oyiajL) oJub OjLttfts 3^ bsJLibiM ^,^1 

01 Oi! 4^1 4^Ui^iJI (_i3l3tl3 (Olj^l3 jl^l L_^ ojslil g^l3i! 

444_uj) jlS^^b 3J4JI3JI j4b3 «^ai5JI 3 Olll3» j5 0^1 OLliJL) qjiJI J443) 

4 sl>bl (Oi^l^l 3 5 *IqSJI 3 0UzaJl3 ot^t olsilii^l 039" algi 

33 •b?'jl^3 4__J^) 3 OUtflU Ol—4^1 44j>l3J 3 jJI j— apuII 01 

a^Ulir^l 43 CJlS 0^^l4Jl) 444 61 

«* •* 

•* *** ** ■• •• ** ^ 
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^jLEa 4l5LaXI ^ji^duLilll 1a.tti;.4>i<J 

^LujJI 4 jS- ^>X J) 

^1 So^jl^Jt <1.A^ill OblpbL-MiMI dJub ^ OLiMiJI^ 

jLbSl j «j3^JJI (3 Ol^bjJI o[Uf» SjS3 CJia c4^dl5^l O^L^I 
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d»US 4 wflil (j<»jlJill tipd^l^A ^JU'3 »L-i^l (..ajI^a i^L...mi 

S^^oU»\iji\ i oL^i 
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4*aIj?' .Lawrence Summers jjaL- IaJLIa <2005 ^L_stJt 
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(W 1 I 3 I.U 1 JI ^1* II All ^ OL^b^l OIjJlqJ ^ 3 ^ 4jut^ ^ 

OLJI 3 ^ <3j^l ij Lolinj) J3 1980 ^IsJI Cl l3 (^1 

as 4a—CJ tS^ 1997 J 3 IP 0 OljL-ii^l ^ ^3 

^j1 (J| 2.8 ^ 3 * 2005 (3s 1 <Ji ^ o~^ Jj^aiJ ljj| 13 (3—* 

cj|^*i 4 *iJl ^ ^maIaxa}! A—>Lu^ ^ i—4A.4UJ (—^LmaJI ^IaI ^3 tjub 

Sj^^xlLI 4^l^Ai>^l 41^1 3 Jb Oljr^Alll OJl^ 4,1 OljrwJ^ A^l .4LiglAJi 

^IjjJ SjjAA 4 aAa1s3 3^ »Lulll ^jmsJI (jl^l OUaS^ (3 ^'4j 
03^ CJU>- 4^Uii^ 9I J—ol^scii d0bj3 c^3Jbbli3 Ol^bjJU Ctl— maII 
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jJtju ^jJI 

(JLa3U ^3^ 0^3 (jL-tbJuo L^j ^ L_a3 

(^1 ^l2jJI OJl^ Ol^i^l (3—^ ^^[^3 J3 L_«i3 o* 
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(3J3L1£' ^ bl3 c4^1pu0 ^J—^ ^3 {,^lic& 
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^ f3^ (O^loJI OJub Jla ^ (^l^ j«2uJI ^3£ OlS ^3^(1«4 aj 
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6i^Ua.> c(J 32 ^LJI ^LajULI jA.i_4M.bl j3isJdL} Io^a 03^ 
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IaJLlp IajI_ 4 u ol^3ll oJii> Jd ^U^k_4M3jSoU q^—?cJ) 0I53 .microcephalinlS 
JL^SlI jJjj dji^U (Jj qu^l Ij^ JjoISJI c 3JL0«1) jl q^A^UI jci^3 
^U^ 3 j^Lq ^J^Ji Cx^SJ^ S^Jlpc^I 4^^511 (3^ J3'A» 

.2s3jstA 

kijLljLi^A f3<^ .A b3 0^ 3^1^ All ^ 

)ju^ ImI_^ bjlS^ U^ IjLm^)^ (jt 03^^^) ^^^33 *^LpJl)I 

^ I A II >4^* ) Jdi^3> {j\S g'lj orw^ ll I A 

(Jl!^4iui^l ^^XgJ jjja J^\ 3I Uu^l3 ij\S ISI l^lat ^ .^tgJI ^IpoI 4^^ 
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jIa9'I» ^I>uu 9 ^ 4JbJLI 93 ^^! J^l tit <q<iiJLjI I tn 4 tuuQ) ^ 

^bjJI L>iljuu^l 5 j 3 h?> 4 jjAuJI ;J3 Asti) |J_Jb» ^l3JLxj (Jbft ^ 

Are Human Brains Still Evolving? Brain <{cjLpuj^) oUbb 
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Laoo l^ 3 j%!tuo U3>?^ «Loi&ll .L tjulw lJa.c llib dila^l 

.l^l»!?ii>l 4 a,|^a 4 JL 0 old 3^^ OLi^l^t3 Oiyll*I.....«>l3 4 Ia gt II) 

jJI Ijyu JClC Ol «?ljS3l ^j,Aii O"T \5>^l J—A*JI (J3^ jiilJ 43 j 3 .2 j 

oJub ^ <(3^ .4jLAisdl Olj3_uulJll ^ ^^IsA 4_M)jUiA i7^5 c^a^dl fr)j3 dff- 

...I ^ 3 jiail j(^^l 3 <Lyu 3 I [jLyua ^JaI) 03^ 0^1—pJI 

4dLAJi£’ 4_Jl0bO ^Jl^ .t i>frl»If»l Ojlo <3.,>iA.> Ji 0~^ 

Jl 4 JW 1 ) jjotA aS3 . jlj—S^l 4«i>ljX ^jac>6 L^l ob>n) t>o *s^ 

J3 <e>jiu J 5 d 3 .4jJklPcI-^ ^JJI WI 3 JI ^Ul4>^l OJU!b ii 

^ iJj&PcJ (l^ ^L-pJI S^m A— uj3 ^ 4^LaA ^Iaa dii^l j>^iuJ 

*• •* * ^ ' 

.pUIaII Ja 9 (jjo l^dlSl ObilitS^I ^ 3 *Art 4Ab SdUdl 

Lii> (Ju^tlU JjL *3 Jl Afff—t*6 J—u>j3 (iJlail jiij ja ^bl 5J4i JJ 3 

^jk9_^ U 3 ^ (jl JaI^JLI (j-o ddLtI y* — Jl 

j 3 jjiilll 3 <_Aouall jy-£^ j-6 l^Sl ^L-^jJb Ijlo c4iaA*il dL-Jj ^ 

Lh® J 5 •^5^*—^ >SSi) Ol-j3JLtl3 0!ib?til (33 C*-Jjt3^1 AJfla3 
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^IjgJI ulj; iiiQ'iH 


^ ^ O^IpJ) 

JixiL 4 ^j|U!Ltil AsajlLI ^jszl g^vAlxJLI 3^ (OLufLbwJI ... 

(CtS^I jjo 6jrCAJ JS^I ^JS' t^lsJI 4 —miLuuJI^ XoIaII jjIi 3 .JjqjxJI I _ib 

Obll—pJI (3 ji^lxJll ^3 

<LJL6JtJI dJub oJlmj .UjLl^ ^li 3 ^ jLo- J| l4>l JU- OljJLaJl3 ‘*>3! -It 

<LlaIxJI OblotiLI 3) (,^^3 * Ca 93 OIi^IaI)! Ojol 3) ""»■ 

^u03^ W^3 j[,)~^ I Ao13^ ^lJL^^I Olslc’^^l iJiifil OL_w)jd 

(JOksaJI (^ Ha^ is Ij-^I j^isu la Ij^lj 4 jtD(j 4 _ 44 )Ij^ ol^ <6j3S^ULI 4 .Jila^l 

.( 4 Aj> a^Sii i-bjJ! ul c**s5 ^ u) JSU5J 

ijiA JOaJI U^ ^ iJjQJlII 13 ,;^ U^*^^ ffUJjtil (J| 4 4 <a; tb Lol 

(<.,irf 4 ii^l dDS fjs- j^ jl§ Sl>T 3 ! SL^U> . 1 ^ 6 jJuj JLsu 4jiaaJI 4*5^1 m ^JJI jL-mHI 
(JbLall ^3 4 S»^*il (3 J*2ui> jrob ^3 Jaid 4 ^.^l 5 Vl JaL 4 *i 3 Sll i3 U^ 

wX 9 Jj 4 jLpiAjt i 4 tfljh^l (Jiuo ^^jJI ^jjO fcl9 

j 3 ^I^JIaII ^ CiLjl^S^I U 3 JLa*j 

4 aaI»- 4 j! iJs- ^IsJI (J| ji^ ^^ 3 ^ 4 AuMja OUljll) 03 ^ 

«UJlfr ^ ub U Ulft lilfi iJaill) 3I JaaII iUliSi 4 J 3 lp« 15! ui 

jJb) dl3^JuA 4 juaJi£^ jjjl^ jjSII ua ^3^Lcilb U3j° OiJ^ 

.(^bJI (3^ tui» 4 ftl. 7 p«LA ^4^3 03^ 

U^ IsjJ^ 3I ‘(cl—«uj—l3jlS Oyil (3-_jjJ) »UJbcll (ja__su 
Jjo (jJLi^^) lJub J3—^ cL*ptJI jJ' 13^3^ 3I <(i^3Jlf-) «^(^Q ..■!» 

^3J .^ y alatJI JajJI) 4 -_Slsll) ^l^Uli^^l OL^IJUJI 4 _j 3 j 

aXtb C<fl.iif>, 7 —«>l JsaIIj l^jtS^ Lfj 

^audsj (3 ^ Silc- ^3^ -Jl^l IJuk Jl^b lil^JL-oJI ^b5 cH® 

I jjb ^jA ^jclt 4 _^Uli>Sll jtS^b ftUJUtll Jax- qo OSl—oil ^J| frU l»ll 
IJlp. 43 ^£Jbj (3«jJ) «ilii (jA «UJUcjLt 2-X3I (J| 4 j> 1 ^ dlUjb jl JiL>|3 .5;3*il 

4 Jial ;>*ua 3 Obj—^ dUjb . 4 iAlp«il t^l3£^3 4 _i^t (3 joAl)) lJub 4 _^b 4 > 
(bLo^t 6jjb ^,7^1 4 jk_u»b'^l ^^bXI 3I ObtAl^t qa cb^ ^ 
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oJUijLEUI qioiAJI >oliJULa Jl 


i3 Olj>m dJub JamJj .^5lx)l JIm ^ ^35^1 ^5^aa 

.oLiOiiffli^iJI ^jjo dAMiJLtiJI^ w^LJLm (jjo 

(j^^j <is LoJl1& ^aaIscJI ^ JuiAdl ^ * 3 

jUjtj JA (^1 (3>^l ^ jhlll 0^ «S^3^iASbo ji^ 

(jT ijS^ ^ Jj^ 

Olj^^^l oJl^ C>^3 . 41I9I0JI OU'Liajyi ^upu^ J3^A^I ^ JsL-muj \^jpCki 
^^lool (Jl (^I OLoljfidbttj Ot^b ^>^5^ 0^ jLilubL) »UJl^ 

CtU^S^I 3! L^ 3 ^ji 9 J 4 li.„.rt^l 3 fl« «»LI jlS^^I oJub ^^5 

(^1 

MU 1 dhs^ ^JS’ 03^ jl ^l^pJb 4 xAl»jl O^L^I [J—S- <t-plj 

.(^Uli>l jjO ^ .jl ^Js> BjJLill 4 jJJ Jlax) 4 xAix)l dU^^Lai] tj 

^j3 OLoljf^l ^ Jljki^^l jja jjLd j3j>ptXl3 j3A^0tJll 

jr|^ 4 ^UxP'l Olj^u-McOJ JJ33 Uj3 ^33)1 (33_1 ka oll^^l dli) j3lo(^ l—aJLlP 


jjd^ ^OJ t^\ OVlSJll 4 xi^lj^ j3A3^ j£*^l jy 6 ^ 9 bll jo jjo3 .SjAJua^ ^Jjy^ 

(\p LjiJj jl (jSie (^1 Cj^lS_Jm jAa^a.) j^ liJUjsi j3^ jl lyifiJ 41 aJI oJjb 

'* *• ** ** *• 

Vjb ,C)lj3-JLLtl ^Idj ^ lil 6^ 4 juqJLr)I jlS^!)ll ^ (^h 


0 x 93 al UoAtl t>jS^ (jJl^) ^U'JCOoil ^1 dllli^ (CiUS 
*• 

«LaJL& jOiAd J[0«ua3 (j ^L^l 3I obj£3 jlj (j 4d3AjH dxaiaJI O^l^l 
«Oldlj^^l» jL^l 4 *iofr (Jl CtAiOP' (j^l . 4 JuJbJLa Olj^ l^ljrob 

A ^ 4* 

axo oL^Ij<^ ,ui) J^li^ Breakthrough 
6^3) (ja-aSJl ^LttS! (3 J5U13 (Jl L^dS 35 I^aIc: <^3^1 

.(^3lxJ)3 ^3lxll j^3^I (3^ ^Iaujo J \jJt 

j3I^ca 3 i3 jlali) 3^ Jl diLub <ljr^l 

•• •• 

(J^ jj 9 eUJUzil loJllf' .t^tjLPel—u)l3 ^J 0 J^ ^ 

^Jia 3 (3 j...iA 9 V 4 * 4 rt'i Jd {^^3 jLi^l ^ 

^Iji (JU ^ til 5 J 3 l (ja ji3^ApJt3 ^^L_s.^l J 5 L -«(3 J| ^Jj ^lai 4-41^3 

ji^ (JxA cla_ Lp' i^3^i^ 4 JIjU>^ ^3^1^! dJub (J^ ^_ '^3 ^I»)^ ft* 
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Qijlj^ll ul>^aUI 


Stephen Jay Gould JJ53& ^>0^5 Kenneth Miller 

creationism <(,3Udt>^ oLj^ ^>^5 J5laill ^L_sJI 

^ 4 it ;5 .intdligent design ^ 

4 il iJU ^kixJt J The Mismeasure of Man jl— 

j^bOO J ' " " ■ * * * ^ 3^ t 4 (jt t—fcl ^ muH ^ 

lJua ^ jfl»-Jb3 UjI£' 4jl jUy^ 4)5U(* (j (4^^ »UJbJI 05-^ 

4 kia »3 till Ju ^ t».) jt 5 (i^Lofj^t Ua^ 5 ^ t—^ tLa 5 ^ 5 Xf ^ y-lil 

^todt^ ^>hdl ^jjJll ^ImII q£- ^5^1 -X^ dttlA .^!kLp^l J5U«5 

JfrUllI ^ Jhjjd J!^L3^ jja lJub ^t-APuall *U~ijdt dl 
^bXtiu t^iUi^ ^]g,»i. 7U *dL>A' «4^i Ul Lt dJua^ ^ Aa 

ObSljtS' 6j|i^ Ol...*jt^j»J 3^^ 6^ i4>Lfl!) ^ 3^ >yfc*xa jj dl 

4^Uai^( 
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1 13 


bj3 6>-^ ^ 

4.-S)p^ QA t Sg’ ^LjiXt ^ I. n^ 

cSjlpviII 0L^^\ J creationism 

Theodo^us Dobzhansky ^ *»>tA;55 
^^SK;a i^l 4l ^ 45 !iJ» ot 
J..,>a«> J5 Klit ^3-^ (J ^1 

tJUJk^l 4^ji ii.ftM ^A W ^ w> I A» 3'^ 

^1 4J »L^yt ^ ^ 

JjO »3.i£> 45 

^ t 

JU^ ^1 ^Li—MtXHi Oj^ ^wfli (3^ 4^^*^ ^ 

^S Is* ^Ui£< 

^JLkI 4a»U^ iJtr «<»l 

Ameiicam Societf of Hnn^ii 4.-jej4^ 
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r'lljniioill 


oLumua^ ^Ij^l ^UtJu^l jlST IaIs (jlS^ Genetics 

j^3^-u»44( ^JbJ^iAXI oJub 

jlS ,5jJI geneticized «Lj5j3JU (3U_-«J Sjo^I iUjUill 3 SjDti\ ^ (j 

* ** 

dtlA jUoLufl i<L^lJLI A 1 mJ\ (jIa 4^ (j^S3L_tulJ ^Ij^l ftUiA 

y JJI ede CODECS ^bjJI Jia 01^^501)1 j—« 

j[uUa3 (nonconsensus 4^ jrii^ 3J»» Lb ,3*Ja55 ISIj^l g-iij 

Mariner 4 a-.»I3 jI joljaSlb OLl^JI qo ^5oCL«J ItUjI JSLii ii ii^liio 
Ojr^^ fibj (43 j« ,^^<apt4tJI J-lajsJI jI^| . jISL-uJI 

Bi 

jJaJuB3 ^ oj—oJI ^jJ CA\S ^^\ dJb 4 ^j .4 (Mt Oljl^l ^> 

Johann Friedrich Blumenbach ^Lu^5Jb 6Li>3J 

(^1 4Jl^^l C * « i j^ l (jlllj jT 3I 

dUi Jlsw dbLajJ) •^'‘W Obijj 

3! (ijiiuJI Cil£’3Aj^b jolpJI 4 jIj 3 )I ^bJLp oLs-buI—atVI 4 ju ^33 

J3M9I .qv^i^l_MLaJIJ C>bt;*i>^l 015^ l-i—Sok 

Zfi^S Jj i5J3^l ijOApJI Oljhii^l (i3_«J dSjii (Ancestral Origins 

«dUjJ^ (3 I—itojjbtlJ 4 « h>LLo» 4 jta^ ^b3^ 

4 jJ*j Lo 4^^^xJI ^3^—«J| jjPfcO ^Ic- ilfr! OI3; , ((ttl (j 

S ^4^^^ 4iA^l3£j 10^^34 3! (i^l|^" uiA 3! (iblj^ U3^ O^ 

dJi<!L^^c23 a 11 ^buapcaLII jLaXi>I 

3!) ^b-jpUiII 0I59 (3 (3^3 (deCODEme ty»-i3^i3 (Navigenics ^^«SLi^U3 
«(3byi OL_jilo29)» Hall and Gartner jLJj1a 3 J3Jk d^lc, ^^JLbj La 

^- Qbp o (^1 yLuSlI jt^l Ol^ 0^0 jr^ iJLp dlll4> (astrologicogenomics 
5<iSllo Ll . 4 aIii^I C)b^3Jl3 .bbi^3A3 l^bL^I Cjul^ ^3a jJlpJ) 

«« 

Uj3^IS3 4)3J30 CxiUa! J 3 s .4^il^3H OLpOlil C>jji> ^ JabcU) LLS ^ 

c3lj-i| (jIpJ o^tS^JI )) cdLULT IJu^ (J OLflAtotill 

«» •* 

SjLssiJI 4jij^ Ojii®- (2006 ^bdl jjo C(33 ^3^ ^LaJI oj?tj Ua Sjl-SIsa 
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Idb Qjolitil 4ku o njjjjl 

■ «■ « la F' ^ 


CJip) laJiIfr c2010 ^L-k1I U aL.,.JI,U (jL ^IjJloII 

i^JJI olscJLtI UaL^ Walgreens ^ 1 1 

«IJl^I Sjbl CxL^jt (Pathway Genomics 4^5-^ 

^AiO) JJU3 oL-i^jl (^1 iJI Lo _u*j LaMir?, (ikI al^jJI^ 

^sUslU o)_^JL)I ^JtAJfui 4 __)L(^ ~ 0)^3 ~ 

^Lm 9 ^ Oft—«0 (5^^ ftljj?*!' Henry A. Waxman .(^1 - 

ojli^l OJlop 2010 5^5^ >.*il4JL..<*yaJJ ^AAjajll ^Ij^JI OljLl^^l 

(J| 43 Cwila (IJu^ ji;^ iJs- (JG^I^U ^ I—aIp IfrUli^l al^JLJI^ »IJl.A)) 

(^13 c^JLOlil ^LIaxJII OljLl^bll ^(hi"l l^kk^ 1^ ^fti^bU-ljua ^Jca3 
j(5 i^^judtt ^boiallJI jl 44 ^LiJI 4pb^l CJI53 .^^^^^lj3Jt OljUl^yi Jx^-Juj 
LaJIa UUlibl dJbJLi^l 4^313^1 ^l3_u«^l CijJo (4 ««fl> C33JI >^^^^^33^^ 

aUif’3 »U^3 ^1J13II »U>l£'3 alJs^l |4 JJLm 

(^^LaXd^l 4 ^(jJI (3^ 4 i^-jm jhw yjls 33 . 4 A«ixJ) OL^IjjJb 

4 (^o)l 4 jt£'^) ftiAt 4 jTi«ift LftjbXfrU 

43 4K (t»U 63^ deficit model «30idcJI ^63^>> ^ jostJI ^jlSj U 5 
^3'***^ ^ 0^3 ojjLdO^tl (3>& La |J39 ^sj 31 Qi^lft**"** 

^139JCL) (JILI i3*^* "'» ^ 49jJba 3^ ^LuJI j* "‘ /ills (JLC’ 

j^s <03^^^'^^ alJoS^I ijl ^3^ ^3hdlj 033^*^ “‘I (3 >^^^^43 

(3^ 3[v^L> Qjjb jl, * ip - 3H ju ^3L^ ^^Li0jJL 

OljLii^^l jt OB ol^-i^l 6 Jla (3 IjjL-u^ UUffI lilLijfc jl 3JUJ (Lib 

(4^00011 4jl&jjl Ijr^ LjLpu^ J^JiJ dU^ZMueJJ Sjvul^ 5^l3lLI ^Ij3ll 

J^l Jsl_ uij ^jL^ jbt^!3 (O^^i^b t/>«»i.. A*M ;^3^a,fl g|0 JalM3 63_tU 

4S3Udl J3r^ 

Ci^iJJLC'l ‘(3^3 ****^^3 L^3J3 I^a}| ^3^ ^lolfilJ) tjub (3 <2010 oO^ iS 

0 I —^1 ^JLioj Oils (NIH JL_JbUeLl :ljUaI»l) 4..p(,iril,l 43I93JI JL-AlatJLI 

djs>LtQ3\ ^U-jJI 3 AJLAA 3 03^1^7 <«il 3 03 ^M^ Wl % otit^ 6 Ji£ls» 

jUli^3ll o^JcLa J3 o^ 1^3]? 4 ft 'V, aU OIb 31 « U (3^ (3^ ^aJb>j^3 
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^Ijgil uljxjujiuLII 


j0uJI Genetic Testing Re 

tj^ OIa^IaL) jSt^La jVt - (GTR 

^ OJL&I2S5 JIJ5JI ljIjLii>^) 4^U<03 

- ~ aLIsSU - ~ tjj* 444JI ijut> <j |9 «^^Lfi^}| 

fjja <Xi^ OIo^IaII {jji dj 133J3 .« JjJLiaa 

ft JiS^.Juj 4M4ajU JubU r JLI (^| ^S^Jtl j|^i^3 

OtaJL^i JlOa iJL^ JaS.wj iJ— i iGTR (Jpc-duJI 4 xJLSJL 1 Ctto^LdLI jja 

iffuoJJ 4^^5JI Jiftbittl V3 .^ii«all jr^5 4 a^jJI OLa^l&LI t.tfl'i 

Jpc_«JI (j| .GTR Jm_uJ) ^ ^jJlL) 0)j}i(^t 5! OljLi^yi ijs- oL-SsI^a 

- jfbtj^SU US 3 OLa^lirU ^ .«4juiajl 5j3 , Ju.H 0**i^ GTR 

fjS' uO JuSJl jLm^I »|>?'| 6^'^^ OLj a .JL p J) f^JLdia oi—^ 

Bjl£ JLXJ5 c(3l—Jail ^ Ljm cystic fibrosis JsH 

<3^ J3I 4I& laJLifr .2SjJiJ\ ^3! Jajlj j^Ja^ (Olo5isll ^ C*1 fl*ig 
Ju^Lsill CiJa^ )ji5ub3 ^J^p■ 4Ja^l 23£LndMe 2Sj^\ Jlp’I 

3! ^^131)1 3! ^»l3l) QA ^[3^ 1^1 ^P-LuaJI o.Jl I j>> 63131^ 4i*jiaJLt d„wJ?3Jl 

,4dUb 4.a^.L 

Coriell ^^optAf) v.,<hll ^3Uclil Jjj 3^ ^ij<^ oljb «4. ft li p uo jJu 4^3 ijA 

01031*11 O—il5 ISI L-o ,oa_5j (3 Personalized Medicine Collaborative 

•* ^ 

lill) ^ J^J3^ d d* iMiilJli ^jc5 4 a 4 

4* 

3^ ^^3f (3 ^—ij^ 3j.^Le (^3 (^3dpJI oLj031*aJLI 

Celll lines b^l^l O^^l ^ abbJuo ^3 qjm dUil3 <1953 ^l*i) <3 _wl <«1 

ji^Lial)3 ^^^^.0*1) ^3!^) SiA^.X .itf (utt£'30j7 M |^)>a 

Yerkes nonhuman primate oL...«»<\>U o>Sji oIpoI jSj-o ^ jr^ 

iuLal! j«(^l 4 >o 3 iWistar Institute jli**o3 Cy^ dJa53 (research center 

4 .<4il;a ^5JJi3 .3 jp 4H jiLall jjo 50^3 Huntington disease j 3 ia:Lii(i> 

wj15 ^ISLudl 1 <1 ,.ijj aa£ ^jjo 4 JL^ V fl it 42 

t._Jai} 4^31*1}) 4_u*lj^3 4 m 9 cJ) O)_MiljjJI ^ aJLsu 4 ..loll 
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!dU QjoLiJI djlip pjjyjl 


- ^dfjLU J5 ^ jt UikiS .2008 ^l*J) Ofiibl 

joaaJI ^lkX 0 cLuil jIjaIuiI (2010 pistil - q^jl JLli jl^I Ul d*PtA^I 

jrob OjOpo JI (3LJaJI J—-flj otpul 5I /Oj jdUJI ^^J^_itt 

t^>otA J t^l .AtKi£j\ i5»asT J^—*L»5 (jU- CiU^JUtLI 

J1 ^UjJt U-^ i-aloJt jL^i ilt-oua 

*(555iJt jOAoJI (jIa OUjixtt oJub 

^ dj^U^ U J^j5 .(155^1 jfitiflJI 05Ai*2i j_jJJI iljjJI 4 aAs*2j 


.4j5Sjj(> U 

- 4joti# ol = 63 -^ ^ i_4«l3jJt dJL^ dUzmJLI g_SlliJt i 5 Jl_»-| o| 
iouait ^ 3 iU:^l jjSb (^1 o*^ OU^Uit 1 ^ 3 ^ qvSU^l-xit 

^ Sj^L^ ( ^i» ....-. M .n twJa^l 0^9 ^ jjB3 .^Jilt (jL-f' 

i^iiXa La^Afi' (uJtltl ^^HjO ^“.11^ «> (jOMJ 

^La OlS OU^Ixill (j| 4^UI Ulc 

“ 6 ^ <533^^ jOAoJI C>t)Lli>t tj |3 :o^Jl9m 3 4JLoij OU^lwjo ^J^& 

jgo 5 J.k1u> SsXSjtXt jol^aStl 0I3 l^I^l3|3 - 

6 l* J| 4sLfl| Sj3ts !5 j5^A»u» ^^ 40 )) IJu& j|5 t^WI 

4u.MiuiU IS^U:!} 4 aaa 1 old OjJuo OtslotfiJ tic, gqt lJutk 

^Ia3sl__«^t - ^Ij3 OUjJla* (53^ ^| i33i»elf v_-<_iaf> J| 

4_^}jd ^ll3 ^ 3 ^ 3 ^ ^^^ 3 > Ojjfu^l 4^-_ iJ dllA^I (^^ 03 ^! 

*% 

<> 9 ti A^Twi t (^^3 - (Ojjfti^l 4^ t . ,*i ^^J£^ jvt 4 jsJ S 4 ^ 1 ^^ O 4 PO 4»-bua Jbj^ 

oWol OtH3 g|U SjL 45 d^i OL-Sblstlt 

SaliSj OLo^Lilf 5jtd] tJL-C- dJJtS (55iaJ33 cqj_i£>-Uf a^U-Jistllj 

^3ljz£lt 4_«»)jid o| .(J_J5la]l ^J£.} tOUt^l 

41 LI 3 X! Jb- J^.jasKiJ 5jl>JiijJI OL_jJ tlU,! OJLp-Ij H I. ^ t^lt 

vOuUjimI tJipLuiiJ <<4S|ji^ sti»lg- tsdbOJ^ L)L>I^ (j| Ouoii^ 2^lj (3 

^ jit tx_jb Jj 4931^1 4Lo\yi til_Jut td|» :3LJtl Misha Angrist 
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^IjgJI uIjijLjaitlll 


»U-Ji£’ ^ 2s-^AtHA iijtM ^ Jjai g5 * i Ml 

^ 3oy% le. JCA"» Cl_ .^Ijj 

iLI^I ^jja 2009 ^L_jtJI jJUd tjli..iiA*J Ia ^3 ^j| i_)|_jj^^iju9j| 

.American College of Clinical Pharmacology ilJujioiJ 

4 iL^) OJjb -^1 ^1 « 4 jujbi^l 4 aXl j 

^AMjjrLtl O^lo^l ^3 _m>X) 665110^ ^ 05^ jl ^^uJLmuiuJI 


hH^\ dJub Jila^ 4^5^! ^^ 5)1 OljLl^^ JlW ^Ipu^UI 

St^LoAil ^^VJu^o)) OIjLIj^^ ^Klp il m 4 *^I Ja^ L^j 

Jlia ^JlaS j!>^) oImI 3^3^ ^|ji9«l«4«l ^ImO jIj^I SImI 

.(»)«UJi.. ^ 4jlkijl 


jii-iP 4^^ljuo djJblla dA^UJI dJlib (jl ^jLi3l3 




ij illoitl ^Walter Gilbert ^—^53 James Watson j>—0I3 

4 jj jJI <(HGP ^3j^l :ljUai>t) Human Genome Project 
dJh Jennifer Reardon A . ^ M Jl « ^^1 

^^0CLo3 4 .«tljJa^l (3-^ 4 jMbb i3 <(3jSj^ OOr? ^a ^ 

>jl o> UJ sjujljji .‘iift7„,u a^j 61 .'“>4Ji^i iflkai 4 •^1 

jS^I jjjscdj dai^La jlS^ Wj «DNA vS35^l jflAJPtll 4 jl ^Js- <iJi 

3la9 5 jj 3 o| •(Jlj'iwJl ^3-r^ 

^^j^iuO JjLJ ^JJI (3 i333^I ^JOApJJ (jjJ) m ) Qt,SjO 

ljub (jl ^3j'viwa 4^c9j^ ^ Lo (j^ 

J^>^) (3 ijy M* ^w£U3 <8)3^1 

.(a^^i ojLPcai ouy^ii 

JJ 5^ J^l Dorothy Nelkin Oc—j 3Ji^3 

c«i 333 ^l " <3^^ ^‘^^3 c 3 “ ^ t)3^ IaIP' 

:aijji3 aisjii ajuiiti a^uii^iti ^^15^1 dis sa^b 03$^ ul ^313 us 

UjlI^' <U 033 3 <^-313)1 (3 'biJjti* ^ i;Jj^3 Sj^3 4jjrUbUj> 4_!>-3 a 
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!dj qjoLiJI djlip pJUJji 

liA ^3 Jiiw3„«o li| Ujt bS.niw olsSUl lOA ^1:5 c*jlj 

Oy» aS akpJJI 05^3 Jji 03^ 4^ L5 U JJ ul^ JL-iaJI 

5 jC 4 c^lfr 1^3 *2003 ^Wl Cjy^ CJU .jojllJI \i>[6 O3S0 ^J>-W3 

a* OlS^I ^13)1 U5 liit fciljjoJ ilj3fc 

<Js^ <UAi*il3 4_,jj|^U^| OUlftiill CtJLfrLa33 -l-jIjI ...II S333 a j. ± Jjjj 

idklC' i3ti^jl3 *\^<Xfio 3 4 ijj 5I*1 jaa v -* M« . 'i I ^ l3 ^.ji)k W i*> » 3 «Oll*otU ^3 aJI3 ^3aJI 

.OUUi^l 0 ^3 j 3 ^^\ Ob3Aj^l3 OLm.«i^I 

J3JJI Jfl«j3 6dp«2il Obil^JI •U-JjJI ^UiaI qJm jS^t ^jj) ol 
^>JIill (^3JI ^^13 ^UJl ^IjJI 6l^| oJuj- Ji \3suM ^>jjJl ^^^1 4*ftl,i..A)l 
^Ji (^35^1 JOAPJI ul® «.^^^^OLo3:i^t ^lool Jj3^ 

013^1 Ol^3 <3 j 3^I JLjto qua*<ap*ltl t>o Jjji JJ 4JU 5jo J| 
5^ OOApJI jUj3 «^3>II j 3^ t^Li<53 ^Ijb^l (^^sudj 0I1S3 .^LxUJI 

»**- * 4-J^3tLI 4S^ 4^1 JUx-Vl Jla <OU2L# 4__3ila)l 

jUp-^l QA jrjSS ^) 2f>ojUJI 43^1 5iUl 3! <(jUayi 2^ *4JLolSJl ul3j^b 
^3 jaLI C)b^3A^ 3! * jL^ 6 ji3^A,o 4jt»jb OLuoou-Aj 

(jOPtAJ 4AALb 5j34<aj *(gMAJ^l Jio <4^jllJI 4^UI ^UlAiU 0j{jUl3 
4^**^- ^>?«3 (533_UI jciApJI .Cojij^l 2—5I3X 4 ^ 

(^1 dj.ft.^^1 ^xS»ll3 4^L<ail J3JJI ^3 (^,a 5 lL )3 ^33)13 4^^ 4iC'ld3 

OJ£ .<ul9l3il ^3__o Ijjb f\ji» 4 a 15 Jjipo i ^<3 (j^^i ,ii,ft.ll jSLf 
J>xi (^1 ^LLia)l dj^ (^»i*^jJI ^Ul jaapJI ijyjo 

•UVS'^ 3993 79 I L-P3J0X' <4_4dh3p(JI (j—^ 2^3 * 

ty—u*JI h^\jP' 2* Sr^ Jl ^ 5^ (535*^1 jo—apJI j| 

,<(4jLi^ j^t» 4,1,0f> ,t(.|| 

«* 

ijblsT ^i^l) (3 —^1 iy» Ijri^ Ij'AS j3jt_J«j - U 

(533iJI jflApJl ^y?o (3J3-0 gri (i chL ^iJUA 1^3 *( Jlitl 

2;aIobil (JI 4.*—uuJb 4dll}j jjoSib — J 31^3 (Jlqxa 3 ^UilJb^ juJLo j^ol 

^3^ ty5l3Rj| (3 Ij3i (3'^3—d 6^3 •^—jr^sLossJI jLJT Jj 3I 
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^IjgJi uljUUOUl 


Cy* oIa^IsJLI iJU- j 0>9 '^l>^ Jb«Sft 

^ ^3 OLwuumi^J (^^oucJI g[Mtl)) Ci^jSi^ 

y^ ^ ^JUnoii Cy* C)l«3lxiL1 t. * i - I 1 

Oliib^yi ‘oiA Jii «*il 4ilpr: «.>!» jL j1 Js. .2009 ^Ull 
^UlfrV) Ji^3 .iUixJI 4 pwJI Jl£> Jba^l ^^3^ <^3^ 

btftipt 3Jk^ «^3l^jl OljLl^^ 

jU»i jorfiiJI DNA j^33_i)i joaaJI ^^1 ^1331^1^ 

.^1^3!) J3^ ^ 6j , 33^1 joioAli dJl^ 4fl. Aw JI j3kA^U3 .1^ liLpvrfttUul 

ap^lsll 4JIJ5JI oljL^is)) J3^ >Sj3 jlaJ .^pitll 

Wj (tb.ii_MuJ1 OljUl^l 4iB yOjiA 331^3 jtjSii-l (^—dli^^S— maU 3 j^L^ 
.533J19US 4jh^ 4AAJbl 33 ' ^3^3i ~ :<ui.'J\ 

o3tS Wj3 ^ti»3 ^^JuAl6J>■ 3Jk L« 4lii>-^ lft3At Ul (j^3 

jjjfr - (_x_-MiuJt OLa^L^ 153*1^3^11 ol 4i A l g J1 ^la±i) (j 

^^5^ <4J^3 JL_Sl 035 ^ JiS - jJpUtt )3 (jbb__<^1 (3 3W) vl*--OtJl OS’ 6j >U *il 
4 ) 3 ^ IftdS - J5l 34» W 403 3 ^ 3 siIj JaMOlL) 4-AUj, fe l 

dj^^PO dj^ .oLrtSjl iaj)4AXg>Ll3 t,J^ ~ 3lp.}1 ^i l^i l 

.(533II) jOApJI 

jLio oj3 —mjJLI 4^3 _-u.iJ 1 0^13^1 <X^ <^1MI IJL-ib ;3 

j^liJ) (5j«>^) JaJLiM oJpJ 1 IJ I) 

4 jjo^mJ\ j^lAXb _dAij^l SUiALI^ Ji^lotype JLAitb 

^jOiftptJI U5^ jl JjolPtLI ^3^3 .^lo — wl>» JbdjV) <>0 

3 - jSp cU^\yS 6jU>I1 6 JLA JU 03^ d-^ ^ Cc-iib)H JL-P 

Obt^j^ 4jLdapL..J^t Ol^^l 3t? bflJglfr ^5^1 ^Ltfill ^J^ - C>y]—^ 

ijj <2008 ^L- 3 zii ^ iS 4 dt"? *4 .d d fliH 

^j£i 3 ] fjLp 4^j0CiuJJ juJA MAfikii 4dJdkl^) jbl^i 

OLj^5]5lS^tj 4laA^I 4^Ui^^| bLia2.}| ^lau te^oriO tETC ^5 a^) {#) 

*[^^l] ^ tfijEuo^ IjiS >S^I 4>5x.^l ^ j^h ii^ 
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!dj ojobJI djLii^ otajji pujujl 


V 4j>«j| ^S^Jo Liij «U V .., ^;,)» JU3^ 

(^Ijia^l 5I ^^jl_«tuLw) 5I ^ JL^I 
^U) *15^4« *^jl;Jlj m« U JaJjj 1 Jl-S1a3 

4-«*Aj Jilt Sjwl^l gixiaail dlft tgjJJ) ^jliL 5I <JU*Jt 

<is Sjvil^ ti f i, 1 ^*14^11 ^lill t.4 <« i. f l CiljLi^) ^Jl2lL15 0^ 

^ j)B ’ T.A . U ^ CilJL-OlxJtl jow 

4^1 J I4J 4^t ^ 4ii^ L-f SS^ iJ 

OOf. ij 3^ iiigls 4>JtU 3Ak jLl^i 

(J1 'A*j ju-JI j3L«u jilJI JaJjji^ (^USJl 4^ Lf 

.yu»L^ (..aII 30 j^S”! ^ja0cJtf ^3^4^ 4Ju« 300 3PW 3I (Blj3i) 

>a 5 - (5333 jciA^ 03^^-^ ISUls .4idUM ^IsjVl aIJj tSUi a9U3 

3! IaJI qo^j (jiLSfl (5I ^ U Jl^Aj IkJjA 

^^^ ^ 4jiiai}) J^liiJI Cc4«J 5 v_*-mJ 1 jLli^l dgiJ \Sj^ 1'^ " 3^ 

.«,^33J) (jOApJI 4jqw» 43! 1 Jj JJ3J 

(533iJI ooaaJI wLjI ^»DNA«! JVI 0-® J^-k! IjuI ^Sb ^ 

«!Under«tand to Easy So Been Never Has Genealt^ DNA» 

J3>^)JI 553X1 (3j3 —«5 593a Js^ i3J>3a 613:13*11 <5 *L_tiyi 6] 

Oljl^yi 63jf^ ytoj^l ^ (3 0)3(^113 /^®^Ancestral Origins DNA 

ql 6-® ^ji) ^^3 .|^UI1 ^jhl) ^ Bdjop- 51331 ^jlSj fj£. l^joS qJj*3 <j;dt 

t 4 JLiaJ\ jLli^l ijs- Ja 2^ t ja .ii« «« 3 j^La 30I 533*1! gojaptll gull3 ,Js- J^iOpJl 

qa 43I ^1 ( jt 4 ) 4_joi^ 4AAPba C*3jfu^l -* i^Js- ^ll33 «JL}jdlj 4JL_^30 3 Jp. ^ 

I3I31P- 6lj3:5dll ^Ojjl (^Ua 0>la3 053 .ji^ 3ja, gjh:Jl jl CuUl! 

63I J-u -soesll 513^1 e!!^^ \JlS Joaona Radin qjilj 

Cojfo^l gSiiailt oUjuzia j^ Sjj^l 53^ 5)3^1 qja 5 jlaLj«X} i .Ibi ^\ 

« • 

^jlxsta *lij| i| DNA Newbie 5331II jaActll fjii^ Jta J 
SjjiLa tii^l^3Aj> Ji3 3 < „.tf l3 Ccflibl 5iil 4 —ma 3 ^IrII *2005 ^W1 jJ .|g_JliiIl 
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ulj.j uioiJI 


Genographic Project g; 3 jiiwo ci>«3 0 ) 3 i-«> l^.Ax> 

d—jkJtAi^l O— 4 «ui*l i 4 j j w. t l ^l 3 3 fl A)Is j— 

:ljLj«ai^l) International Society of Genetic Genealo yL-u*j^l 

qu OU^ixil 05 ^ (ISOGG 4_*aApJI 

^Js. Ipdba ol a JI gJjvi 4^3 AUI ol— 

«Y ^ 3 _-*i» 3 « 3 _^l j|jLJu1*ua» J U ^3 iqwu ISOGG 
l 3 j^Lio jl «3 jju*ij(x 11 LilffJJ DNA (^ 33 *!) qiiApJI 

c«jr^^All ^^33*ll jflApJi» L3ul ^ 3 ^t (>*■^3 J S - . 513^1 

qjp OjJ^ (^^Lia^3 ««(^15^I *^33*11 jaAoJI» C»l«tAditf3 JaojJl3» 

U5^ *^ 33 ^^ jAAffJI J^ (>o 3JLaill3 dAEpdiLI d^Uil Ctls^l ^L-po 
J 5L.-«jaJl) (j3AJipfcL-*aA) IaJjo ilil OLj^ ijtftjwJI oijb gU c 

dJi U .OljL-fiiJ-ill e»jjb 0 _- Lia3 ,^1 h\j^\s ^ 5jL-i*tl 

/^®^<53J^I j^llaj» J Jjftlptil v-dLuS^ill 
Gfsii Palsson 03 «>IL) ^^^ « i.q ac - i^ 3 l 3 J 3 j^^l j—J—is «(J_ltlj 3 
^3Ji^l Jyft^ UiS jL^^I 01" jrvi3 ftIjjpJ) otJ 'i3‘^* q-UJaj| 

J 

,i3Ji£»JI C*.4«.aila JlSJ» :^15 ji-i^S .^3JuipJI ^JLc- oUau^ dJojioi 
3 JIJ 3 JI OljLi^^l C> 1^3 ««l^JL5-Jaj J^^l 3 qM'il*!! (joIp*— uSll 3 qo 

1^1 o^Ljo 4^llJl)l 

JsblA j 3A3 4(jiJ3i 25OO3 250 qu ^3lja) q5uJI d^iflptLa Oljl^l >33 
Ly *"^3 Ol^yI <>“ 4^3tlJI J 3 UI 0 (j Ja^ 0*^$ ^3^^®^^ 

j^ o?*!—^ £^^3403* qSlI 3A ^3 __Lii^) Olg' 3—<» a Jl— 4 *iij 3 JaIpO 1^1 

/ 3 i^<Ob 3 JLtl 3 Coju)ll 4 S^ C>[s?Ju> dL)S j U J5L-w3 g^l3jl 

OUlfril 5j34d (j q3_«Jlj jrj 44*3.3 ,3 Pseudoscience ^Jsdl j 6 l ft J3 

OLl^) ^ l^b J3ialJl3 JW* <-^3*^ ^3®-^3 

J5L.L» libbiAi (J3 -*JI.i 3 -bdp Jaslpo 4mJ6 C*S3JI ij c>^3 " ~ 

t»3A^ ^ JaSlpo (3^3 c 4 ^ljy? qb 3 _ 9 j-o 3A Lt 

4* 

(J)S ^ 3 J) cdeCODEme SS^i. i^UJI a»_J)j 3 ll 43 U 3 I 3 W 451^ 

*♦ 4 * 
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!dU ojoLill djLLp p mjl 

ijjlio .(^)j 5 _JI v.j h it JbJu^l ^IsJI Ijl-p-Ij 

JaAj^ .(i^_^T qo 5 * 

OiJEi^ bijils t(5j%«>^l) 4 JLp bljsl jLli^iU (^ 1^1 

t>“—‘*'5* ‘jf^ >^ 1 —€03—j—51^) 

OjHI jolptiSlIj «(Kari Stefansson 03 .deCODEme 3^ 

1^3^ 13315 oJjJl3 i3>*dl 01^3x0^1 ^ J5—tui j3Ailjb 

^jllJI ^ io^lx^ l^] 

6^4} io—rtlp- 3^1ji3^i L^lSjl 0315—ij ^^>9! Jgo! j_j<» 03__^jjaSll , 
jaApJI C»)jL 2») 0^ 63--^jf^ 01^3 rtti oT Jl L^jP' *iUi ^jJ3 cCjljLlo-ill 
ua.03 U5 - Oil'll (jplpfcrtt^l iL— uuJIj (jpIp (53^ ’^b 03^ (^3311! 

Lol jojlj 03 '^ OA>> OLP3AJM - q^uJLiP^) ol 5 —MfJI La ^3J *^^33 (ibjl3 

<i o-^ aLp-^l jLI—c <Rick Kittles }\iS <iL_jj 

African Ancestry <^>^11 v-*^* t>a IJLP-I33 «uaJL-«J) jUp-I 

45^ 4^3jtJI SiLtI (3 aiaoj J| jjAJ c2003 ^Wl j Inc 

J^ ^> 330^ dvPcJI ol b5lp-» :^ls «C^>I3)I| 

Sib ^1 (.1*^ <45jl3yt oii^:>^l fbl bjpo JSjSo jl 5 djJLJSJI J3L«»3 JI 
Cama3 .. i i (jill ((^^luJLtdSlI t«jlJujo o jft-iUi./it I 

IIa Js. ud^zl t ifljjJp ^3j <533^1 joapJLj C-L44OJI jLlp-l oT 
4JaiJI <4ji3^| J| ^ilop-l ^ Jjf, (^1 ^jllll ^3 akAjJl dJb (jIjLpJI 
•< 535^1 jflopJI «jai» IJ£. La I43IJ3 La J| ^Jlp-L o^ o^ j^lal uia V 
(ja*j oi J3^3 c4jl3SJt 4J L^ I4J <3353x1 4^1 J ^o li lt l ol J1 jilts' <—ubJa3 
o5U ^ yja J34apdl doj JLS jl^)i\ lJuk 4^yi J3i> ^UJI Jju^f 

oLuiljjJI 0j^i <533*11 jOopJI Citjt^ .4So^ 145b <3 4*ifllt| J. , ^ la‘?l| 

~ 3I ^3J3l C»U-3xui?tA ^3-o 4ip-l—«« ii^L jb ^15_uJI 

52 liOffiMi 1050» ^3*03 tlj^ ^^3 (3 63*33^1 <3^ xi,c.j^,i^,/> 

^3ilJI ^IjjJ Cx^3<^ oLp <3 ^^3X1 «^Lstl) <IjUi3aj^) ^ 

Jean Dausset-Centre d>Etude du Polymorphisme Hximain J 1 
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^Ijg)i uljjuifliJl 


OU^I C*—(CEPH 4_MM<i5l) :bl—<a 2 ^l) - 
Human Genome £3^ £Sj^ t>® 0—Olju^) ualspt* 

otjl JU*1 jrii 33 Jrt 6 -» (CEPH :bL-^l) Diversity Project 

OU-ljJJ RN^ ^33^^ J=^^3 <DNA o£i«j»JI 6 ^ 6 ^ 5 ^ 

ol 5 5 J (jSp- .«<LbJu»Jt 3JJ^SLJ^ ObUpJl ^_j[jl35 oUbia *3 gi^nil 

.Lajjsl ^ t 3 ^ t 3 j^ 4 ^ 5 a^ 1050 J) alj—aVt 

U^jb JSUj 3I Ob>*ix^ diLJm (^55lJI joapJ) Ja>j ^siiM ol* 

jl5 lij U: J.l—uSj ul bJj ,hj^ JJ ^ISjU (-U^ 

i_t t ^a . (jl> 4i^b}| Obbl^^^ ^11 hi M « J jJI JLa>i)b jj >y 


«^iil Jsjati Ji^ (3j*ils ilpo>» JI^jV Ji>^l jl 5^ ^3*^1 ^-^Ij 3A U 
J^ ftilAjJI ^l> (j-bil jL3-i3 «*ll A>>A£>tSJ5 

J 

j^ (35 .bhljiA 05^6X03 U>j,*,o ^ , ■44> 1^ OUiU- 2^3 

L-^Lo b.*»« bb^^ (jP^^ J^lfliJt jb-® ‘6b-^^l 

** 3 

Ot^lpoj OlS 5 j 5 vx^ 4 -bi 3 ^ i 

1 . .^'J \ 4^1 ^Jl 53 .^3-..^lil 4 jU^I 4J U 6wl^ ^ISjSll diA jl iilj - 

^b3^* C>bl—Coju^l - Ancestry by DNA (i 33 -^l ja-ApJb 
^jpft jJlpo 4jjfcA» tjLs^f * 5j^L-o d^lzLI 

v_4.44>,:U ijPsA L^hao Jj t0j5^ 3I Jfljk-^1 ^3^ UijLsi^l jl 

oi c4iii>f» 2 SjiJ\ ^3-* J3ae3 J--— (> ‘ab3Jt 3^ 

^yA ^3A.Pbo 3^ Ail 4jj^5i3^t3 OIa a II (Ja—« u» 

ij^PwaA 635 ^ b» LJti. c(H Ji 3^^b3 


JJ03 .«^3J»)( 6^ i-kajjiiJI ^>—a 4 j[s tiilA) Ols^bi^b 


4 j 3 bxotJ 1 tq ibJfl J13—«fl 3 » -J «*U tii-. - fe jL_jI^t 

4*«*Ii?Jf .dbji—t^LJia ^Jiso ^ 43^9 (dJS ^3 f^ l —4Lapdt 
4tgi^ (^t iwUJb 4 ^UlP-^t Jal5aeJ> JaiA; ( 3 >»ib 

o* . i ■?.< :-■ <>5^ OljUs-i)l :iSjiJ\ Jj« 35 .<’’’«ailj5« ^ 6® 
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!db qjoLzJI qIoi j'S puLUjI 


Olj l , 4 dAA 3^ ; U 

5JLO U ^JiS^ ^lllil ^a.^SU .g^LwJt CftiyT Coul 
(JJLLL>5 ,dnllp(i0 OLaImI (33 iJl O^ JCLoja ^1_^3 

Viiifli ^3 «> 4 ji^Im)I ^£ii^lA>» (jl * ^jrCiL> 

^,,,0* ^ 3 l^i.i (^jI - 0^1 3I ^L.i^^3l3i3j^^l 

jl c(jS| — *uJ\ (>A k 3 ^T SJLP ij^ ^Ia/I ^[po] I3jmJ^IA 

41 a. Z ^ U l^^Litf 3 

.6JUJU 

4 Alliit dilirtPf All OliSt^i AJI (j| oJub |j.d ^ 

^<2|^l JaaJI^ ^^ipbl) jr^ jI^SFI^ Sjw)Stl JL-JUj JalM OljL-^VI (3>3 _mIJ 


ot^-ljidlj dU^i 


*w>ll I A '* Luotjf^t — t^aa ^liiaj^ •ijfufco 


(J^lilll go - JjoIs Ja^ (^l tX^ c^i 

OL-4tftji3 U5g?^ 4^.>^ 05*^^ ^ Cy*-^3 «*^--«wA> <3 ^LdJ9UJl3 

■ 4 *AoJIgfcj& OIaILo f^^/b Obt3gJt 6 (jl ^Jvslj . 4 —aaIp 4 _AjLJl 0 O 

^JJ) ^Ijcjl f^bJ) ^ 05^ 6^5 dtgSy ^5jAA C)UJi5 


^^joa 4^3 (u 3 OIouIa L^I 1^5 ■ 11 lA j| (^jIapJI ^ 4 a 9 L Q AC \ 

^3^3*^ ^ *kS33^^ (3*L3 "^^ 4 ho(^> < 4 >Ll 3 U 


ijrvjbUj?t)l ^ISill j| JU i3Jjl (Robert Warshaw 3^3)3 0^33 JiUJI J3S 
ol /^^«li—-nijl (3jj ^JIJI STjXb <5^1311 (3gi (jA i—iLiJI (^» 

Jl^l3 0ftt33 3Ui^t Sji J33 asLSill (3 3^ *333^^ (JcjapJ! 


4i> 3 ,4.i.lfr 5^^JaA.^.^4«JI &lj^3tjLt ( 3 ^^ ^ (5^1 pistil 


• (Jl ^juoaIIU 

—*£JI (jOji^aa ^jpsu (3^ OL^igJjo (>£uu (J| jSlI (JSIjI (3! Jj3t 

3! jJ3Aaj 3! ^aaIS 3I j\io^ 4 jft )3 Uil L>-lli| bbjjisi} jl 3^ - iuaptJSJt 

J> 

jS^Jj oWyt (/xsu (J3 - jbttj 6Ju^ (j^i»J3 

<33^1 if (Jl 6iiXilk ^iXpcLitff Ijl3 ” OxJ^joJJ (^ijjb^l ^ 3 ^|XI 

» 4 4 Q i, | ^p^Ui Z H l 3 JL^ kipARA03 ***^ Lt^ 3^ ^dots' tSt L& 


273 



uljlJUUL£tIII 


JiLftjLtI Jkd ^JbhffbLI ^jAA) (jl ^ jia^^ 

.<Laj ^5 »U.^^I O 3 S 0 (j! J.aT i^jJ <U 42j 

03 ^ (J^ O^ ^JU 4<JUi1a 9 CajIS* dji4i^l (jl uStuuSt LijIt^l^JuJI ^Ja*! 

- «^)jJl 3j%iuJI» racial marker j ^3 <^iSoliJI 

.2009 ^UJI (^^JMJI ^>^1) 123 gi ^j5 Jj i!L_w>)l3 .oVl iUsi-l 
.»13 j3JI 03^13 jS aVi j« All i^h c;^ljjj;5L-4«i^l JaoJJI ^ jl5» 0 JJI 3 jl j5j3 
i^35» 61^931 (>uu j! <U>^3 .<(^!^Ui) ^ 133 ( 5 ^ ijS j! ^Jbu j(53 

jUl^9l ^ll3 l>^ 3 •C)LfrUu&9i oJub 03±^3 Sj^t.»> 

djJl 3 dljtl)) C>j ^!3 J2 (^<3>aJI Ja—aJJI J| OJL-i^ 3 » 

(> 4ibb ^Jaso 4J} <^...,a:;> ^JJI ;^^3aiII ^.jiSoLaJI 
.^'^3 ^ JslojJI J2 JsLftjJI 

^JbJL-Jtf Ul^ (^^ 93 ) jjo jllj) jl5^ >iaJ» . 6.^931 jjI jc_^I jI 123 g[ 

^3iwuuo mAjJJb f^yi U 0^13 

Ljl IJub iJS- \jS^ .OU3lAjll fjA Jbj^ ^ll)l ^1^1 ^JLAl) 

5JU9-I3 ajbu \j^ 

4;Jal^ ^ 331 )) «. AiSjJ dJL9'l3il S:>l 4 -J&JI dJub ^ 

c4Jj^^I JiJIaiJI 3^ 4juAM_wJt OLpljuS^t (j—-d Ifrlisj 4 J 3 S' ^ 4_IaXjiA33 

(^J35JJI) ^3Jl^3 .(aUj^I <^SII cO^I) ^I>^I 4^4-Ja ji^ ^^333 4JuLdjbl 
C. 93 J) ^3 <(i^l 300 - 1550) 6 -^ 6 ^ 

; 5 i^lpJt jj oil ^ 03 6^*^^ ^UJI oJl_j^ ^c—I ai) <j>aL_pJ1 

3PtAj id) 4JLu* 2000 ^yA ,^1 «aI jyti^ U3^»3 «4^l9 0j-.Mi>» ^jwijcil3 

jyt (JUj>^) .^Jla)) jl ^J| jri-i3 jl Iju^ ^aI 3JI (JA 4isiJ3 

dJu^ ^jja Sjt.A'l3l Cojfo^l ^JLp Jk^l3 ^Lua- .|ju> UU- (jAjJI IJu^ 

^tlij ijl 4jLi f^ya (1170 ^Ia)I JI V3i<A3) ctP 

j3lp«i3 Id .JUJI 4a^ .CjbL-«^l oJub ^S3 134217727 

U _uu lJub (3^3 (3 OIjjJloj 

* JJ •• ^F"*^ 

j 3 la^jj 6^ ^o*0'> - pedigree collapse «^IaJI Sjjx _^ jl^l» 
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icli ojolidl p iii jl 

j ^#3—<«» vjM <4)^1 v±U3 (j.jo I^Ji£> ijl 4it^jjJ 

<j3jiAjLLI 4jiAaL^I (j^J jjl (^1 hjfft—M ^^i dJLff-l^ 

l<Xft OjM^t 03^ ,>4 ^ * qI «««* jft" it*n dlUjb) 

4^jv*ua3 jxf'^a iij^JI Jj 15 ol •<< IA)LipIj Sj^I ^3^ 

J^S ^ 54)1 Ja^.Ju3 XkxX9 03^1 j| 3 ^^ ^ 33^1 jOApJI ^llj 3 (jbAli ^3 

4.J^\s- OLttUli^l 

3I SJuJu^ ijjJi OlSbU' v_La) ^^^1 ObL^—Ail ^ 

^ jJ) tllAi3^ (. 7 ^ C)l^^ <d<^ 3 AA^t O^LaJI 

V** >1 .«yjls! ^ v.^iB <£ric Wolf c^33 dbj^ »|jL-liil 

^j»A ^kXfr3 Ci*^3 ^ ^^13^1 SLj)^) <ISOGG ^3X1 ^ 

Ja^ jlS' 1^3jl^ u>3L4i« ^j bl^ «Ojl3^ 0^1 jA 4lljb 

J| -«ftlj3JI (J| hJjJS’ Jl_^^ <^^3j ^1^3 d»l 9 ju^l 

Family iDUJI 5>ptiJ 1333 ^! joaisJI 35^ ^ 3 ^ jLi^-l l ^^iJ I jl^j 
Vl^l 3 dJu ^3 0 JJI 3 Ojl^klw Sj%iil ^ JL 4 < 33 l 3 (Tree DNA 

j v A 3 ‘bb 99 La»jaC' iOJl» 4JijlAt 3.4 JS 33jX^ ^ 3 ^ lj<iJL9’3 •«lj 3 l) (J| dj\iS^ 
O^ jT ^Jaluf] tjMil:J333 ^UjL^^l3 l^Ui) SJjJlm Ot^lx—MnJ 

3131*1 100 ^^^_Jl»ll JxwJtJI ^ JJu>’ Jj ^UjoiSU iakpo jiSlI «!viUJl >JaJI 

^Js■ Ijru^T ^^3J^ 3 jV3 \3 0 ^ 13 *^^^ 

ij (jjJbJLif blj-^1 C 4 a 1 ^ i533^) giiA^I ^— 31 ^ Odldj3 

U5^ Sjiufl UjjJ Cots 4jt 3d^^*X «3ajl*l) 4*lXt^ 4J33<u<XI CjUL^I ^^3 (O^^l 
^ .«Lalfr q\*.u(j jv £-3 ‘JiA* t.3ifT 41^3 Jlofl 35^ (J^ LbtljLOd jLd Ui! (jfe* 
j 3 jriSJ jostJ 03 J‘i®^ 3 I ‘la^ 63 ^! j 3 J 3 Ulj c JJ ^ja ^ <^^1 J3 Ap-I ^>So 
dl^P- 4pt^ Cots OJbJu^l j^l 3 Stl '*>‘1 ^ .Sj>uiyt J pLo^IS « 3 ajb 4 _*Za» 
Oju>Stl J3 ji»JI J3l£»tj» jlS («JLQ.lpbo ^ (>>1» ^3 ‘toj3AjJlS (3 (>»ptJ 
3 A ( 5 JJI jops-uUI tJiifc J| ^bwJ! Cotp-j «3frji*L)» .«Ci_j/o^l 3C. A J^ ^ 
j a M ) (jl (J^aXI (JA jSj ^ (J3AI) Jft .OiljoJI LoS «UJ Jj|» 

jjSl SiUuo 


275 



QiSljgil Ul> miaill 


'Z^ Cw4**J 1^1 i jji> SilauJI ^ 

UIp- j^-iuso (kA3 Uil ;>lai U5» ^iljsL ObLoJlj OlSiWl 

t^J .^^LaJl 3 ! {^^Jjoa i)\S to ( 535 ^^ (jOApJI ^tl3 

l^yb u 1 .4jtU2p-i))l OlsLJLIi .SijiitI 0^)3 OUii ^ 


;4JjUJI Sjp«^ 4^ ^ (^ 3 jJs Patricia Mathe! 

5i^3Ji Ojt^ JS C*:S .!kU15 t>ji-Cx^ tj^ 'iUS jL jT 


JUfl ^ dJi jja ^Jj 3 ctjij ,. 4 »:,i> Js- Ai^l ul Jaia bUl life J| . ^3 

•tL»l 4 >o Oap-3 ‘Oce>?*il ^3^' <3^*^ ^i\dir^ jl Ms 

^^l....^ «IJli^ hjt^ hjt^ lie- l^il .^s:>^s^ VJ*^^ ^3^ 


j3t?-Ju ^533J^ <> 

ijb i) l^l .4Syij»3 ij_-«»U^3 4j9t^^ ijjSofcLI ^ I^rIioII ijl^^l 

JjlOj 4 ij|jiJ 1 C 1 CLuJ 3 SjiJja 3 ! (JukU OJ^^SU 4j3l-*i>Lo cjULiulS^I ^a 

.4^)j^ C»bj*A 0 IS 3 iildtiA 03 ^ t ^^3 3 ^ 4^Uj?JI Sib^l 3 ^ 

Cy^ 1j^ ^3^3*^ ^3&p #tL>l tU3i V3^>“ (333—iJ) joapJl i^jlaU 

Lu>^^4^xII Jl^ 


. 35 ;.,.*^)^ jL^ (> Joel Cherniss Jj 3 ir kd3ji ^bj ^3 

JJI 3 J 3 o! CblS^ .djLJujQ l??' 3 ^ 3 ±J 6 ^ ilSWI ^ 1 «-Q— iS 

^j/L-ut^Jb |3 2Jj1s, fjs^ L- 10 JLIP 3 <^1 —«J) | j S^ 3 ,,. a «H ilptJ^I ^j-a Qu—^jio 

SjaIp Siisuuj CijxJti» :4l5lsijt dij ^^13 4ljl JS jao«aJ <4— mAj 

(Jlft julC- ^jS^Loyt g-uQJ?- (3 jt—jjj|Lll*3eJ) Ills j| 4S;^UI CJIS b.fl>llfr 

j3 CwS 4^1 (>o ^ 3)1 JL-c. 4i! d o^Qp - ijM ^l3 U —03 -Y 

iUifriJl 3 ^Reform Jewish 4 _ji 3^1 k^Ia C— 

♦» ** *• * 

O*^ I Jufe <4ijUajuo UjIl^ ^1j *{^3J 

6 Ju> ol Ji iS^\3 0^ -C^ Ol>^ ^ JJ olj3 OS C^ iSUI 
^ 4 j1 aAAaaI .IjoIx- 47 SjlL ^i^IjS^^I 4 Ijj 3 ^3 >l9 

^ iJiLri IJufc c3^) < 3^^3 i t ;* dHjJfc ijl Jj 
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letJ ojoLill djUr? iUQj>i» fxjjjjl 

^tniS^j jl^lj JJjiJ) ^5?" ‘iSiSj 

(5^ («6 jaIp 6<^tAM4j >A^1 (4^Wt 4,taj^\ oJub ^ IxA 

5IJu^ Si^tjtAMil ^3^ 

i3 dij l . ^A 5A3 ftjjsSt) 4—lod dL-lA iljg—p-l^ 

*ldp- 2^uo\^» jflAoJI fjofiih gSlli 03^ 2*5^ 

:Ia»' 6j|||^ ^uIiaJ) o«L^» idJS ^jja Vju .<(i^ 3_^1 UI (LLhi^ - — i*-! 

(>“ ^3^lx_p-l j1 ijs- Jju 4^35^1 (jQAoJli 11—}3J3l 

Jljaj 4j| lijb jja leJ-Jf Ujju 41t^ SjSs jJ (>-So |l (^JlJI 

Ij^ i>l l)i'^ *l>-5 jS] 5^^ . A,) 4j lSj^ 4—fljjlaJl 

djj^l 3Jb) jjb ISj^ (3:1 <^>xt Cictti J <3^3 cOjju djl tili^ jjl ^3 jqi 3 

il^l «*J 4533JI oi* lH® 3 •^(ibi'3ii»J) 

5jU3 ol—oUi I>33 ‘iyUJl V'ijbJl a^U! i (^) - JU9!JI 
(3* Sjrjio 4.09 43 ji^l IAJ3PU3 - I tL^ L—wwj> l^i>^l 3^ bLoIfr! CajIS Ltfj 

1^1^ (3 (.?6 ® <4*jL4o| oLmiIX 1^3)3^ blouf gOoAil OjIS 3J 4 j 2^ .OtJJ) 

.4»«_Jajs3 4i>laio3 a^li^l 4_^i.od 4533^1 jijafltK 0^1—o 

> 

(43J03 JlIa JLZs 1^1^ L-POjb \Jl jySj^ 4^Jla)) J 3 joJ) j j* ■"» tj£^ laa ttlow ^3 —jo 
. 4^y)3 OljJLL—«<J! <3 l53^ bi*9 4SUl.^ Uil jja ^ji) (jLtj 

i3^ i^l* 3A IdA .^'*^^«!4Lfc jjo 5 jaI»« L_fl^ jlS g|^3j^) lJub (3* U3 jj- j3_5sJ 1 ol 
ftWVl ^1^3 ^jbJl ^Jj 4533*11 (>»A^1 ^l3a fjs. jQ, ,oflH 6Juk 03'^ 

(^3 ^0311 J3^*J?11 f3A^ iaillj i3>tij 4_>ljaJl3 L^l3JtJl3 

45'^b^l (3 

"•» M- 

^pSbuiajD 3 aJJI 

The Uluiatiiral Growfli of llie Natural 

4>a«9 0^31311 (3* J^ ijif. fjb (dJusOil C>L_)3l3H J <2009 ^W1 j 

.cystic fibrosis i^hil <3^3)1 55313)) JUt^sIt JU 4^l3J] 

•* •%% 

dA> (3 ^ fl' *1*^1 L-fl-uol 2007 jLjlo^ 
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oijljQJt ui 


^Ij^l jbljjo^l Lppji>jjd 5^ JLftJp^l 

OUm,7. mj (3 1^ tjj .SjlpcILI C)b^5JI (3 ^^^3^ J—^ JS ^ 

^JduL^I ^ olj iIq*<oI t fl ^A t^ytuJtJI O^^aJI 

03 ^ 5i^5JI tjpib'JLP- JLaJp^l ^ C«i»fti».—A Lo l.b| (,^—^5 (phenylketonuria 
Ji^ <^j^l C>^ipJI (3^8 Jl^ ** iiPwo UjI^ dUtU 

^3 - JuStiJb JI0JI Cjjbj 3I 6 j 5 ^ Ole^ixA 

(0j3^)atl JuAmII^ JIaJs^I (JlC'1_4uj 3^ 5 ^) ^*^3^ siC'l— m<j JS 

( Q*hll 6 ^ 315)1 (ja_A9 »JlJ ^313 dlJiJcI_M)l ^ UL^ (2009 3—^3J i^ 
(R117H (Oljflhtl ^3* 6Ji^l3 tjt djr^ ^^^p*u^l 

^ys^J^ ^ ^3^34 ^L_s 3 l£> (5^ Ci.. rtt J 01^^311 jonS 40 ( 5 ^ ^jvX_H3 

R117H cJl 41“"^ ^lliJI 6AA» Ijjl (J| i. O iil ? )l 

c^emAll ^ 4aiii»? «i*XI v_QAhll 4 ajV ^3^ 4x9j t.,* ... t ^ 

joptd ^3 l^lj'^l ti*® Ol>ila U ( ^ a ^fl pJl jj^l «5^*^^3 
oJub C(jl53 .<(JjftpJI J 4A(£JI (3^ ^ .«*tl ^ljJ3 5 ^ 3)311 

Journal of Medical ^^dall 4 jIj 3J) ^ j 5#lj5 i«*AleJI dJLSi) 

/^^2009 KA-oi j Genetics 

k 4 * 

j 3^3 .4jiajji^ ’^ 4 ^ 3^13 (3l^-<*JI SjIi 5|3 ^.i-<■*■ < *» 3 ^ 

JaMA t3l^ ^3*?'3 (3 ^Lp (3 Lt^ 

ijPjA ^ 30 * 0 ji 3 *ui.l>) 4jixJbtll o3ILfli»l ( 3 ^ ^Liib) 

^_3^jua SjAtaS (.y?'3l3*^^l tilL»pj3l!3 —iJI oj® ^3l>3 

iUisi^ill jSLtf V 4a3lc- J 10-3 (^UJI kUul (3 ^ 13^1 3 
dj^^^a}\ ^i 3 azil (j ^ 3 ^ vfJL3j3H3 iiLtuJI qa ^Ss .A * , a , flN^ I ^L) 3 b 3 0 ® 4 ^ 

^Oj^Luo tfUl^l*«jaJJ 40'ljLLI ^juuo^l ( 3 J 3 <irt 2 j 


(Making Up People «c.>v Ji> 4 c^Uj 0 » \j^ 4 ,ft...(«'?«.j (^1 aiJlaxi 3 

London Review of jJLd 3 (2006 ^Lsill 3 03 3 (t * ; !,! 

J ( dJLA» fjA Ian Hacking ji^ba> jbl (Books 

fJs- JuoJL’gj ((li >03 i3^-^ ^ tip-lj 03^ (dLJS Jj*9 3 —^3 ‘i>3»^ 
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\da QjoliJI djUua top pojujl 


J^Ill j'^opcIauJ LonO j^l A^l 4j f^ya_4M3 Lc» 

JiSLw^ 5I <SjkJJj^ cSlS^ 6JaJ^ »L^I (jT <6jlaj 

^IdJuu?^! ^ A (J^pLaxII ^jjo dJLjJL^ a1 JtS C>Jj>kXx^ 

(j^^JLt OJbJu^ O-^ ^LIajJI oJub ^ ,j||L^5il3 

^b-^l tj-iLJli JJli> ia^A Oijrob J3^ CiljjollJI j^S 

Ji^*.pipJb U x ff j U-a OUs OU^ib aIi>5 4 aJu 1 ^ ^Qt! 

jOApJI JxJ3 .jru..A^I 3] 3jaJI 3! jbil_a^l Olloil JLaju 

,^LJI SjbJL:^ (Jli^ 

^LplII *^L. « 4*U^1 ‘^3?3^b (JjQJcJl OJUlAi^t [^7 ^ViljA ^ 

Hannah OjlJjT 4 —i^- c.fl.,,.A5^S4«*5 (The Human Condition 3 /J 
(3 jdkidl (jl ««^ gjiihll f^pSjuiaJI j|^ ^ .11 Oiil )» ^ 4jLAdw93 L_a A.rendt 

unchaining « 4 i mI», da» jjjilS d*. .iJioJI ->H 

OJJb « 03 j Q" *'** 2 ^ •l•XJl asbwJail ^ o>iX I, po (pil 4 >y^<hfl <.*‘»l-i aAjI 
.«jdi.JI jja IjuI L^ 03^ O^ OLJUx-» j3__aJiaJ3 oIJiD'S^t 
4 jLlaiil (35 ( 4 --fr j) i]L o .U (3 ^5^1 OLJLajJI 

{Jsi- (5jlj^l5 i3>®^^ C)lxAli^)5 

L^bki j((J 3JLU 4 isu> (54JI5 300 ^Js■ UjhTa (^UJI ^jbJI I Jut* 

•^^**^(,^5^5±i J5^ <.a.iSjS (3^3 ^13 (jhajj 

(iJ3iJl3 (3-itfuJI OLcUnP- (3 - iuoisdl C>L-m»IjJJI - (jjd^LJI QSLi g—«5 

( 4 ^^LpA 4 l(^i)>il (^pil ^*JlQ 7 ««<iftlt (3^3 __*uXJI Ci)L^ljd3^i^3 4 j^ 3 ] 3 ^| 

^U «9 .IJli^ LJ3LK3 gl(Jljfc3 OJujT (p JS g_jtt Li_ ^mAs U3U1H 03S0 

(3 OlXk^ ^3 LoXI 5 jl ■A)I i>^l, ..^c^l iJSu^ 3^^ Cjl^3JUi^t 

SJuJu^ JlSL_it3 cSjbJu^ Oli^3 cpljukll jjo g^l3jl (3 tSjjJI 

dui^xoil cJub 3 '^b^Id ^3JL>b(Mj *^3^1 

ciU.^l 4 «LAJJ d^buLt 4^133)1 OljLll^^l *1^^133 djiSljUAA 

Li^jUx^Lj f3„»,^3 ^buS 4 >olAj| ^133^) 6Jub 3 

J3A93JI 3^3^ 3Jb3 , 4 ^ugiPcA)l ^3sll ^ b?’5^5^ 
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d^lj^JI uIjuuqUI 

3 . Al l Obl^_.dJbJUf j<j^3 r 6 JjJLj> C)b 5 ib 5 O^to 

^tb Lft Ip<uaJL> j* - 4juaiAA0(JI Cj^boll 4^tllJLl 5 >a*»— oJt oUIaiJI - 

^JlSj OLidliJ ^Js- b 32 ®i« 5'^^^ ^ 5 ;^^ v-*—lall oj 

I^AaIoj ^;)SLff cjJpI^I Ja Hjm ij£- S^ajj-A 4***^ 

(Ji^ SjLSS S^JLPtA j\-^ 3s.ybpta fjs- Lst^ - 4-^Uj^t CtL^^L) t fth.u 5 

vl*jkp- <^jliJI jLopJt C*ffo 4jtsl5 iii «ljjij 5 l» j. JllLI 
jt^l lJub ^>^3 ‘ 01 ** Ui^l 

^Ij^l **-b -^3 «<l3fc4*i)j ^^ 3 ^ 3 ^ it# Liut 3 ^ " ^3J3^"" j3^‘^l3 
drfJwj^l 3 jfLJuA J 3 >^>XL> « < 0 ) 4 tia^ lJt (3 

iUP U^ ^jl^l Jj ^3 iofc43J3^ * 3 ^ 3 ^ «l 3 jl::^» jl 

«<^ 3 j 3 l» 4i9 ^ ^;>A i(^lptJLl (jA iKsloJI L^ hojfi’ ^ j-io\ptAS 

ti jJt i^33iJt Jl'jJ* 6 ^ 5:3*^* 4 

(«(J 333 ^ bl») (jPUs^^I jl^l .odpJ) ^3 0 *i ( 43 J 3 ^I ^ o* l*>r 

• 4j^^a4uJI LjL)LyJt A 

^>53 US 3 tfkL-ill 1 Jl_a (3 Oljj^b 30*3 j_l^|jb >-jl 3 >i Jl^b 0 } 

> 

.LibLiit (^Juttil ^ 3 X 33 5*1X9 tisUiJ) ^3 jlyOL-«»b 4 sa^I «jix_*tt3» <OJjjI 

dobiott Ju&bu ObLj 0 Ji£-ld (J 39 ' 4 ^ 510.11 OblAJLtt (j 5 J>lPclLI 03 ^ 1 ft" » «* ^Is 

JaI 63 j*_ja 4 0 ^ 3)1 

^j 1533 .Obl^l 6 JL_(k (JU- iJI ( 5 <^ 3 ^ 6 ^ jl j 3 Aisu LAJifi- 

t^oL?- 09 ( 3 lj 3 ll t^Jall 53 flj 0 ii> 3 >iJ jl Karen Sue Taussig ^ 3 b ^ jjjIS" 

j 3 Si^ (3)3^13 Ot^j J3fi»sA ^ 3 i*oJI ^t^l “ J 3 ^*J?^^ ^UiaI jA bj>fr ba *9 

OcSbiot) jA 

Obljj (*S 3 j) Q < *i X^ La<j| dSjfiii 2002 ^Ixli ^ 3^ 3 < 4<, x ll yjA> jL-^l 3 

jl 2_9323 4 ^ 3 _-«*iil oL_«*t>jJ)» jl Jl (Patent Insights, Inc (g^ljJ-P-^sfl 

(^^ 1 3 * (3 0 ( 3 ^ 30—11 ju^jj 4 _ c\XtO ^ucu —M) 4jLJLd^l cLtljl — Cl^yt 

jla^l^ -m 3 "‘ 33 * J*^ j^ 2001 ^bcil (3 3 '^^ j 4 j^ U5^ ^«4ij9 


280 



!dj ^LiJI puuLtjl 


^ fcl i-juui^l Oijl_ji^^l» jl Frost and Sullivan 

CjLoJl^Ij OL-pOill ^ ,tJ.II 4 £.Il^I ^ 

^ Ctj5i 2006 Jb^l OlpLlaS I5 JuUj^I 


jfxuitAil^ CjIp-SIrU ( 33 __*JI jl BCC Research ililpukJ 

5 AiJ ol (>03 <2005 ^l*JI j^3!i 05t^ 4.8 OiL jil^_jaiyi 


^Ud) ajl^ij J^3i 03iM Ji J-^ 8.7 6 jJi 5 ,^51-1 Jojtc JW' 

Sju-oJLI i ^\jS SSj^i Oj 5 S 2008 ^l*J) J_Jl3l *13 .t 5^>2010 

(J 5i3-T iJ35^l (jQ — ijs’ Sjl^q:^I C)IjL.*i^^!» jl Fuji-Keizai USA 


Oljl^l JUlib 4 ^ 3 oClJ) C)L:>- 3 J 3 ;iS^Is .SjLtJLj?- 4 JL>-ja JJ JUii^l 

4Xcf-jA jjA OJAka (O U ii J ^)) j_A Sjjj^ i>|jc&l) 4 ^ 31^3 (qviCA ij;^) 4 _^Ij 3 
^Uj^l3 4^1 OljjiP^I J1 hu OljOPoa d<PuJI 

6i.A ^3 j34u 1(I jjjLSil 4^3 __«clII oU^^I I^IS Ol—koLiaifl oJj^ Jk^p3 


ul •Olj^3jJI 1.3^1 IA 3 IJU 1 Sj__c >’)3 (JS3 iOjjfG^I (JIa 003 -j> 3 XI 3 


^ ^ 3 jL.^Zl 9 bO f^3«<Aj) alju> 

jA 4 «jlj 4 _^jl 5 UioS <(333 _jJI jiiAixJlj —««J| jLl^) ^La j 

<il^Sll3 JaAlil »U>—M*I IsU^ ^^3^ Hsjls^l (^131^13 iSoLdJI 

3 

^Lol 4 pr 7 Q .».U 3 <4-ii3*Ltl (jUiX) ^ OliL^I Jlc>l3d (J ^bloij OI3JJI3 

OtAj^ ^LJLowcP^i^I LoI lAAdLur^I ^ 

w*^l (3 J 3 j^\ 2^3^ <3 Lr^ 4^4 07 m U3 4 jUlPcil 

** «« ** ** ^ 

iuostii ilLuA f‘3i*edt .genotainment 0-LAi^3i^ 3I 

^ ^ i) Q 4 p cXI Alp 3 J3^ Ij^l c^3 —^^iNlI 

j03^<aio 4 iotA paradoxes OL_ 3 j^ i£lUji>3 . 4 ^ ..J| 3} ojloj 

ioloJI 4 _^jjiJt ^3^1 U jL^I gA <gj£>3tl I Jl-A) (J L^jsJ] 

^jJG ^ (3a 3 <Ob3^l 6 Jl_ 4 ) J3.id3j| J 3 lot 3 OlSj<i_1)3 

, 3 l 3 s 3 4 dAjdl 0 j_A pLj! (53 . 4 ;l 1 ai)I 1 —JAI3S J ...{\ Oljl—^ 

Os ^3 Ob3Ji>3 ( 5 a_jJL^ OlsMfr3 < 4 >l^^ OlSb_i OlS^I 

t 4 ju<aetwJI 0^1 ObjSi ^3A ijs] ilaJLi DNA (J33JJ) jiiAAtU 
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^Ijgil UljlULLOUi 


Jl^^l dJiiP ^^ 5 ^ J_jal^ ^ 55 ^) jOApJ) Jia_-il 0 O 3 

^3J0 tJl .Ol^ Lt"^^ 

.UjUi* l^ v_ 9 jv 5 lII jr^ OI51XAJI 

ilJjb bwo^J vj 5 A 4 ^ 35 *^ jOAOtU «(^^JLJI J n ^ u JI» j| 

.1950 ^IxJI JiJla 4 iut rtllJ ^Ij^l ftloJp- ^$15 <M.Jajl < 1 ^ 15 ^ ijS ^*^^3 

4^ 0 ^ 3 ^ ‘^^^ 3 *^^ OUIpJJI 6 Jub J 5 £>- ^3^3 

f^^uaJ^\ Ci5p *iAS .dAJLO^ jl C>^ ^ (^ 33^1 (jflApJI (JJ k_M—«uJ 3 


.4jLl2ljl J^Ultl ijs- jJ^I 4xlLo 4 AaaxJI l^^dlir3 (l^<ilj5 j^lM) 


Hic DNA ^33111 (jflApJ) _^0(—M» otiS ^3 G3->3'^3 oLils U«a o**' 

gSliLj jb jb ^U) ^ 3 ^ 3 }! jl o*^ «jil *>Ja^l 6 l» :Mystique 

Lo ^1 ^3i9 j— jUU oJj^ (J—JLa (jb ;^>^3 ^ ..., a Zi xII ^^JS’ 


La ( 3 ^j^ ^ 


MjCLA CJl5 U3 *4.AAiAJ) I^JlSIs 

w* «» • 
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«(Jjdj9l |iilJo» JiiJgJ 

uLojjLooJi ^ ^IjgJI jg:i 

OjjoLsxxJI 

iSuJLl) Ujjuub 
SHIRLEY SHALEV 

Up-5l5;^ J(_!^ (j tj. a 1»II _QiJI j| 

assisted reproductive oLfo)!) Js- 
(ART J) :ljl technology 

OLjbPtZll Js, eJilJI jSLi 

.SjuJu^ otl^3 4 _^Lm| OI u*jUjo 

^153^115 iljsSf) oja IjuOA Ola <dJi J| 49 tfi| 
kXjlyLo (3 ^ jt n t ^Ir)I »I_mI 

oLiaiJI 3_po 63^^005 £33 

3 4 j 3 j 5 jiialj Ljo WIJ3J ^3 i_C'3JLlt) 
c-oIipm (jjs 3iiso JAb («Jyiodl JAb» 4 jL 

JLmuaJM^ c^lj3)l 

3! f—6^ k -)3 ‘f—6:*^ 

*1^ k^5^jjo 





$^^3 (jU-o^ 


283 







ui 


J JjA^I t.X At ^>1 AJ 

f^, .sit iLdili^) <jil A > 

i^\^\ gamates ^ft^LJL»l ^bi^7, , wl Lja| ^ ^lataf 

^>A 5! ij^ jdiW AiK OLi^j vI>ljLii>yt t_al sm a *(>-^15) 


i3j 4 JMitA 4 ^tj (5 OUj^ AAlau ^L.JLa 1 »tj%b 

OLu»jU>^t dJufe ^1 mt S^^oJI 3 ^ 1 aJt 

4^(3311 OLtLolt ^ji?a n» ^1 ^ ^ >< h lflil ^ t ^» .> 

(jl^Vt jpo ^ .AiH ^k^ldXI i±UJ 53 <ta>jE;^ ^ d,., . » ^ 

^ 0^3 iif3JLMiJf M Qit OUai^I 63^ J[3^ ■m »3 

t^tp ^UkuoSfl Atilt dJua onl 4 -_tMSllV^ 

^031^13 ^^4^3! ^..tAl^uXI C>tp»ith>rtU dUJiSj c 4 j 3 >y^ Otabbvlf 1^ 4 ft*^ !i Jt 


^Uli^t ijaotAi ^iaJI (j|9 <dt)d iJLp * 1—1>3 J39' 

liin^^ JLSJmJ 3 t^^3^ (j|M.*,4»t» ^ 4ju00b^t 4i^lj3l( 

•l^eiiotype Uk«j) 


ots^t3 hijm au 


ci^U^l5 3354i( (j—A JS (J ^ikWt ^--d d^yT^cit CtL^jUXf ia *>j> 

(J ot^^f «* i3 Ct*?" 6^ ti ^ tl J' ^ 

Jt 12 3! (oIjaI U3t^ ^IaA Ejipcitt Ob^b^f (3 .^Isit »lnjl ^ i ftf ^ 

^3 Ot»jy^ ^ya (jJlaZm*! (3 *b-a 4 il^ 1^ 4 Sm 

OUa^S ^tilw*i «ob ^bcll fttoul ^ b'^J Jii? O* J^5 .2002 ^Ixlf 





/^^iLtdJt ^3 J^3^ obbU 5 ^ j?St* 
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«lJjt^| (JiiiD)) JoJgj 

(J| OLUmiJ ^5*l i l (j| Lautf^ 

Jtlit kitl^ i 4 AiJait OUb^^l (h.Mlnl ^ ^IaIL^ 

<(IVF o^jiapcx^l :t>La::^t) in vitro fertilization jLji^i y^jt i . 
intracytoplasmic sperm injection ^3^31^} J 3 >l^ OUtj^f jip- 
preimplantaion ^U-JI jeuptJLitt .(ICSI 4>Wt ;bUii^l) 

Jbj^b *(PGD QAjpt-atuJt genetic diagnosis 

(J^ ^txlb ^A«ixll OiA tUU yLa ya oLi^UXt 6*11^5 .l|^ 

^ J E^ A H AAjMkill ^ .t fc U't y Vb 

iajGl fjfi' MAt it^l«iJiPiL«l3 

U UIa ^Uo^t Otjl^t AJua jjj# A;>laiM^ 

(^L—«MJ^t ALW ^kJajJwi^3 <Udi 9 (ll ydl 

ij .ftll>yi3 j^jJl3li 3{a ia>bil l a ^,*r*3 

(iUjS3 - Ja>blt Jp*| jM yK—wJt (jl 

OltiijUXt (3^ ^IjfcfliCLtaf jkoSa Ift 3a - ^bs^ls ^balf 
Jisyt ^Js'^ J-_«apttl Jaiall qo 4 _ybVi uU—^d Jj ^L- 5 Jll 
a^ w >ua jps^ jia«i^i jift ^ ii^Vr jjs ^ 

C>tS3&o 1 ^^ yi^l lJi£'3 (^U aya (JapJ3 /^^ 4 JiSLa 4 —jLbl£3 

lM 6i'^b oLsiU. - LiUaif 4 > 4 > - ^153 (3? J-P-l "'Tj* 

t 4 i * V 3^ 4 ««t(^t ^^sjuS^ ^li ) 3 Ui ^3 

Oti OVL:^ i ^ 3*^ (^iU) ^3a 3Sb U UU JiUI) *1.^1 

ttj^ blsAO 3 iAOt 3 i 3 4 _l^i 4 > 3 iai^t 3jU.»ijS ^(^ 5 q-_ 5 JJ^ J^Wt 

OU-<^ 3! AjidteJ^ Jaaj 3^*®*^ 133—•» 

^tdp^Li^t 3 |s ejftltt (J*^-*' sj^) aJbJtJI 3* iJ^S 

^ait 3! J| Jiyia ipjs iajl> 4 *®^ tA»-*f Jt^ 5 jtfrL-«dt L^^^jSs} 
a>3iaofclt SinlUt J OL-«yUil 3« p|j3 43 (Sljd( 

3? bl 351^11 c 4 *Ul 3I bf 33^^ 5^ JiJ» yi^l tS d33qiaib ^’‘‘- 

. 4 i ti^bj^ 4 JLi*> (jlfr d3«apdl 3 h» bJ 
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fJM AjdoJL) <t, II (^^—i^ 1 ^-* ^ ^ 

SjbJb^l ^L>o^) vlu^l 4 amjIiII 0^3—o«iII 

(JLfr i^lpj) (^Ij5-Jl JiiaJI ^Lol _ill Ijl-jj^o 

ijjjJI ^l3j^t fjM jCiA (jIm^I 03^1 ^ ^uaIxII ^jlaj jlxj <^11^1 ij^' "■ 
fjA ^Ju jLl^l V5t^^ ^ O^3l0M OI33JJ j3jLaij ^».A 3 iJI j3jlw 

^31^3:1^1 Jj^b ^3 JlXI OUl3^l ^ ^ ^Jialtl 

^».ixJ) Jff- ^ 3 Ul 01313^1 ^ljL0tiufl jt^l ijA j%^l 

^duiajl OL_MfjUJLI oJub Jlo jJ^ b| .^lj3JI 633^1 ^3^kiotJ3 i^j-^JJI J,,.,al.ifll 

OL^jim dJub 4 JftJL,<*> o| J3AJI (3^ ^[9 < 4 ^jJajl 
4 ^U::» 3 lt C)U§3itl jujlpo ,Js^ ^j^ls 03^ IJ03 i^Loj Oljl^ 

•J!^. ‘^'3^ Jli^b Soju^I 

jj_^po «< t Lq 1^«Mfl 1 ^1 rtijlftiXI (3^3 0^3 

45 .jflpJI 3 OljU^I ^j^- 4 *> 3 J 3 J_ufUlll 

niOSJ ^ ^ wpJI >JL*Afl 4 ) 

c^^yisJI J^Juj t^lj vj|^ ^Ijptl—wb oJlSaXI 4 _m>jUXI jjd (Juib3 

(JIjJIJ) (3 (83^ 3I 4 jJ.JfllJI) 0 jJ^ 3JLI ^ljiJ»el__ti;l3 
1^1 ^Js- l^Jj ^)l 3 Jb jl biul ^3^ /^^j 034 apJI 4 j >3 ^Js■ <1^33(53 L^ L^-tlo dLJ 3 
^3^ ' ^3^jJI {J\s^ji\ ^ LatIjJb (Jlffcil dJUb •^|j3^l ^I^jL)! 3^3^^^ 4 i 1 .>.<i <3 

Jl 4 ;. 4 « , M ,lb Uijl J^3 t JIJ3JI ^a^lik) JapJ! ob^I ^li?'33 3?*^ 33^ (Jl 

4 ^jsi .^3^3 ^JSi 33 ^^ Jl 05*^ Od^JI ^jttioJI (jji* 3! 05 ^ 33^1 JC^ Jl^>ll 

i3 ^ —wb Laj! e 93 ^> 3 ttl) ij—oJpJI ^s^ 3 Luiifl 5 Jl Ijlai 

jt J 

ijf' SjlpL.uu^I CiLib (J^ ^ 34 icukll ^l>) gPt—wJ (SJlpcILI Ob 3 [ 3 JI 

4j^3l)l 3I 4 ^Uli^ 3 ll ^IpJI (3^ ji^l (ja» ( 8 l 3 LttiL 4 l ^J(d ^Js- 
4jla2^ 4aAP b1 -ii * 1(3 J 3 a,^l 3 4jk&1.^jL^3ll 4ilftJI JLsu ^ 1 .1 C (S 3 

63 J> 5 i ob^l 3I jjS^JJI ^ L?i^ 2 ;l 33 ^l i>*—(j ^LaI 

4 ^jJ 03^ ol 3 t^_J *m 3 I (3^ iiijjii fjS jl^I3 JaIs oImI 

/^^l^lj3 4 j Jj^alA Jab 
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JiUo» joJgj 

isUptU dJttLdI 1^5)5:;^ ^>8 JujbJI jlxio .dJi J1 isLo] 

»J3^I *5^ Lo5^ <J; 5 : « mI I (| (^ l» ]^.w.tl i^lj^JI Js. 

ijpjA Jl# ciSp-y ilp-jA yKilb iJL^ 03 (^) Ai l 

0I3I «4 jj^_-«jJI ^OpJI il»0l5P’ 3I ^^^5Ua^l 5 I«JuJL-A 

jlS^ d^lJI Olil3^l Jaip- jl^ (j| ^>)l [Js- .Sjia^ 3/il.iY^^ 

Jaip* aLmII ^JLaJI (jSji Ja^ 5jj>^l <1)3^1 j|i «ilj3lp 5j?i OIa Ip-Iio 
J 3lj^ L>V ^3^ 1'^ (USUkll .d3lJt di3 <L^^aPbLI jip 

Ci 53 ^Ij3ll OLiiflJ) Q_« ooUi_rt^l3 «5^3J3;Jt ^L.*JI» 03^! 

61* ^ t>®5 C_53 j^h djjA jbs^l (Ji 030 (yA ^3— 

JC^ wI* 4*5J tcul 3A OjjjlJb 4 p«_-*iJ |3 JSup- 

vLumIII oIopI Jjljj ^ C33ji^l Jlo) 4^Ul]>| »jb__«iy Jj 

J*fll . 4 m 1I (3 t^lj3JI ^I0P(1—«»1 jl^l qwb J| gJ3t__4*U (JiUI 

Otlft jjs (dJo (J| ^Lp| . 4l ft"(^ il ^b^l3 IJufc JUL 4jiUI caJlS^I ^la3j) 
S'*'**** 1^3 t 3 So^T 4djt3 O^Ui j 53la^ 1^1 3 JUJ irtjim 

OL^^I QA 3 II 4 « M fl 1 C>b^^) dL^I (3 4—fip"il 4lp'^ (Jj J_Ap-b 

Jo*« oia .SopdLI Ob^3JI i <20063 1996 qj-Ld) 0[O <JIU) J**— .(4 p^! 

t^^l3 c^UI 70 4rf_4*uj Coi5 393 37 qo ^3)jiLJ (J^l p^LiuJui) 00^311 

<5^1 4 j^^a«J 1 Jp-IjX) ^i JapJI /^®^ 4 _jUI v 3 50 4 < ,„w<.:lj 443 40 qa jjbjUtt ^3)jG 
Aj^joi] ^^lobt) <3 LoIp 70 (_^_JIp’3 6O3 5O3 40 J3 I «*'?" 

(^JLflill ^b h^ji ^^\ (^13 Cy^JSJs.) 
^ 6^ ^b3lJ ifil—«JI u>j| jlq ^ ij.. ,40! Jj 1332)1 o| tdJi J| ^bi| 

6* biul q^ <eqi) sup- <3 i-Sp-^ 4JlpqA (3 (3143)! (j ^qib JaSs quj 

g*Ap (3 (^dJLll j3 ^ . A 74 ibS <431^ qjs jjul 3 A U (J| oljL-isdl JiL_p 

Sj^US (^Uj Ja^jl <Sj|fU9-^l 0)3140]) .3(53)) dsu jjlSsliJ ^bii) ^IpuI 

3^ o| c4£3l^) 4 jj^ 4 ux ))3 4^JUt) OtsUoJb Sld3)) ^LUa^) 

i4 ^** ^^Lp! iUop- <^34^ 3 o^ 3^ etu«J3 cflpj qjft q^3li) Ol^l3 

/^^^ 5 l 93 )) 0%) Jyop«^ iJaIs 0^33 (Jp^ 
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^ijgJi uljijjuualli 

(^ 1 ) 5^1 Jl ols Jjjp-lj 

ftb^l 5 4 , ,mA> ^ ^a>aAJI j^jUu joju 4..,.^9 

^^IqI p 

Iju 3 > cloning ^LMJuLu>b)l ^ ^jja Lo 

^Lm^I 3 4 ^!^ljtJI CtL-jlSbo^l Juj^ 4 .ASLlc L^I Jjj^ jcI— 

^1^)3 gMl3^J j 3 ljlil Jjb^l3 (^julJI 4 aLuL^I 4 ^Jij^I b^pJI uiIpo^ 

.<'^> 4 LaJI Oli 

3_)stJ3 ijiSju »l3-^ Ju^ (JLa SjioljcJLI OI— 4 «ijUJll jl 3JUJ (jLali^li 

Jam J44U 4 jLatl Old ji 3 ialJll 3 453 L-* m 

Jbl^Ls J^^ jiiAlDtl) ebSl) jl 3^ . j^3 .»>lb joL^I JIJ3JI 

^JLp t^l Jj (OL^jUi) (!llj \^Jo jp ^^UjL ^Ij 3 jU^ J3I9 

josu iJU> U‘J 3 Jj cOlsU-^l jOAJ I 3 aIj ^3 •3 Ji" 

.^a^ialaJ <3^^! OlOiiall 


^byi OIa^I 3 Obljixi 5 yi #L^I :«J.«^1» JaIs 

aIouja *i>l>b ijdl^ jb 3 J— ol? (3 4 .^jJI (j| 3 ^^ (dl^^l j—A Jl 4 < ^mllb 

pistil ftlpol ^aaj^ J JLib^l jjo - ^Ul (3 6 3M JJ3J •^aJLi J^ J| ^UalJb Cllj 5 


jA U J odM tL^ V3i*^ ■ (gi^J Oli^ 3*^) ^ 

i 3 JL_Ju 4*510*11 y 3 ^) (3 y*—(«JI j3^ 49 4jto- 20 JS^ jo 5 jlo -13 illo- 

<dL)d ^3 .4 ^Ij3JI 0 |^ 5 ial 1 jjo 4£'3 am 3) OLuo^l JkO -1 J yy 5I OU3*t)3A3j^l 


4^) ^)j3 Sj3j^b 4 jl51oJ) y3^l tjS O—i*iJ 4il tjyii jl ImI 4i|9 


.(403^5^ J^l3^ J^^ j3^ 49 3I 4^l3.iL£'3l 4 aS*j j3^ 


5 dpL-uuJJ JaoJI (3 ^3J^^J! JJ SdU- 5^51511 JJ U 3)33!) jooJJl iSy^s 
4JycA 4 *aJL^ OLb 3^3 ^Ij3 Obl>ladio^ djoj£- j^l j^>j^l dljS^ll JU4oo 
<ObiAi*j^itl jjQs) 3 ’CXlciy'Ssiclis d.is6£is6 (jiJ'l «> 3b <Jl^l J^^^y 

jjQ3 tiJbUil ^Ij3ll Js \^doSlI O^b JaJiotlJ ^133)1 JJ (^^y?JI i>aotAJI ^JLOtl«u 

4 Ju 3 aA 4 ^)j 3 (JoI^aI jl A?tl ^^a Jm)I Ji^l jA j'J>'33ll jW^I (3 ^ 
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«lijdfll (JilJo» JUjgJ 

jiaptaJ) Dor Yesharitn 4,aKifl cJIUI - 

•(^W ^ ^*5^1 iJlpJI *Laa5j 
JSL^ non-invasive 4m\j ^ ^Lo) 005019 ^5^ US 
4j5^I *La*^I OljU»l5 jlj5 —«JI o05»*9 U) JasJI ,>a J5yi 

^a£i US .(Early Risk Assessment^U mJU jSLil d^ta ^Jj| ^!kll 

4jdod) 4JyJU o^Ij^aL Ol^ rtBr a U 5 I aLmmJLI ^ 0*^^ OljLl^t ti^l 

idjillo cjmi (Jm_-<u \^£-) 01*5 ri 5<5^^l ^^L [ptiA 1— 

chorionic villus A U Oli^ Ao-L iiLJd5 <(Down syndrome 05)^ 
JUio-l Js. ^^sUlJ U-Jk^5 amniocentesis J5*i^l J5I—*JI 5! sampling 

hj^ ^5^05 ^JuSLla OjIaI JL&5 ^ yJua 

lajjfob liU j 55 lOljLl^VI dJuk 0^5.10^ >( n^nlll 

ijjoo Jaow (3 

*^ i*j *?' 03^ O—* (533^1 0®^^l lsI m'S\ JI bl,I,>—i»l5 

^llLI ^5—iJI (>a ojiadl 0^^-®*^ SJuJUf 4 -_J)j5 OIoL_jI>) ^ 5_*JI (3 jlJt J-9I52J 
0-* (^35*11 jOAoJI fjA .3l5A ^l^^otl—wb OljLli^^l oJub Mit (5jAL^ t*J[^? ....vll 
CjIjUi^I jl ^5111 (^5 ojo J 5SH tiiliJI (3 oyj?t!l 

Non-invasive prenatal diagnosis L^h jri^ ^3o^ 5i^5JI JJ U jaiOt-Jidl 
UU (j*1j 4L^ JI SiiJjjl J.J U oajiov-Alll (3 JbJoJI jLstll Jujal—U* 

0^5 .Jx^l Jju ^uii,4i«l 10 (J| 6 0-0 jS^ lLiS 5 ^3 ^3i>^l t)^^3 jioiffua 

Jj J5U Lajl (Jislj 4 aoL) i3jJ!^ 5^^511 J.^ Lo ocuobAlll 40,5.‘t J50 - jjI jJI Jju^l 
6J3 j^I oh Aai^) o***^ ii 4jwaiJl 6juk JUip-l jl—A j iJilodI 

infrmed 4v ,l KU Aas^l Ol]»ljL_i! c4^l jr^ ^^^^l Oljl^b 4^^! 

Jolotill 4SJL) ‘^4^^535 <Ulo- ^5—0-5 ^ \jo^j£i^ ^**consent 

J50- lAjk jrul JJ5 .^jJt jjo OLl^ ^ vSAJl ^LJaSyi ^jkj 

eUj ^ya 0^ 4 Q i 0i> C5.10 (3 S<^y5 JI La oIjImo'I j* — Q* (3>1® 

^«4j.X^tj» ib>u4u)5 ^4jJLiJL)^ ^jIaJ ^JLq3 

OldljP-^l (J^Uj JS .(j fiCT A ^J^. (jlwJI 3I (jOtjflJI t.\y>l ji| (jlt J5 «apJI 4 ^loA (#) 
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uljuiioiil 


^_p3LaffJl J3_^ j—J9 SijA (J| (iJL_lA jl IX-^3 

f^.Ulli cl^PoUj <bu^3 OIp- 5—iiJtlj OljLjI^bU 

3I 3A "■ Loj jl^Vl o^uu (^ 03^ 

JJpuJI ^llj oja *^baSUj J**—-* (^ .ifl—rtlila 4^ 

3I \J^ OljLl^^l3 Ot^l J— 

^4^ fjbjloXI 0^ (JbJoSil LaJofr tj** *** 

^Ldj gl Jii^ <»iUi (Jl /^^^^(jo^iU (^LJI i^)j3JI ga*o*—will 

^Js) (JjS U ^Jaxf^S^\ jL-^l ^lli ijs- djjr^—tuA) OUa— w 3 

(^ Ctljjuu (Jl •i-JiJLfr g^hi ^ l^jl^3 c(«(^Ljso|» 3I «i» < Jllil 

/“’glASpai 2 iS^\ bl3iJl3 >lpa) 

A.ifcl 4 paUlII (JjoL-miJI ^lillfl 4AAibl ,t! \ l ««o \X^ 

iillj^l CjIjL-^I sjj ddhAxApJI mwJLI OljxiJI (3 

dJttSU-LI oJub \J 1 a ^ix —(tiUiiS .1^ ^LjSfl 

Olxd^ A fti k i f x^ 

jbw O3S0 J 3 (Jllil ^AllPtJLI iLoi^it ^lliJJ oL«cl5l 

jiwj L>^ ^3 03—^ (jSwJI jl 3 V3““-i*^^ 

(3 Uj-^ jj^\ )j^3 -(SJbiJI 4331^^^ 4,AllPtLI j£>Ij^q^I 

4 aL 19 ijj 4 jO^ ^3^3^ O^ iJl 05^ gjJLaIpJLI tb^JI O^ 4., 5 .f 5i > ^514^ 

M k» 

^UIpI 4pu0 6^^ 

Oj3^3utfl^ oJiJM ^ ^^i**** J^S t^USJI Ija <iiU»3 Jl 4914^1 

^jcwj SjJlaj myth of elimination «d)L_5i^^l 

Jl 0^j^3 ^^3^ 4.1^✓a,4ft AlJI OL-wjl^-LI 

JlC'5 <3^jLftA OljUlft^) i^JoJL) .q<LAJ) 

jI^aI—J uljij ^^^ftaJb *^L-iu5^ ibliJI jl 

JVj^ (job^yi ^JPJA ^U ^1 (Jkjju (j-o ^4^ 5 %ajJ^ otjL-ji^l) 

4* "■ Q* (j^^IaJI 0*93^1 (3) ^ oljL-* ig -^) 6«Vi (jl jlj ^13 3— 

^ii» <ti> gjo9 (j«3 .5Ci3i>'3il 4^143)) ol—(j-a (Jal^l (jUallt 
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UiLb» jLJgii 

JU>- il 4JIJ3JI jo[^l ja-ju vltllip-l jl liJIjiij qOUie»cl) •LjSII 

jU^ jLl^l ^^l} ^ cciLtaJLI I ^*lfr »UaiJ) - Jljp^^l 

JaL d<2bl3 

^AftjLtwJ (^^2)13 ) 0<3V3JI (JaS Lo jjrljPr Alll 4, ..itjjlftja ciiUi^ ^jjO ^,^1^3 

4 g jLi^l OljLl^^l »|>^| ^ ^ c^uuiapill) ^ (J| I 

4^Ij 3 GbIjJado) OjJiJI jl <4^ dLjb ^ UiA3 .^jil J| J 

JuLP <lAjJ OlS 0jJi3 cl^ OdJlPtA 

Sdy3j| J.^ to jtljiPr <*m)I (jSl ^5>3 <4AilPtjLI ^lj3JI (joljA^I 

<d^!l)b3 .J,ApiJI djfvS ti^oluo i^ 3 Jl-p- 3I j^^o 

jjo iSy?^ Cij(5^ 2005 ^LffJI to jOApt-Julil 0!^l^ 

^jUXI djjb <dU5 ^3 .^^^^OLo3_^^3j5t)l ^3^ Ji fjj^ I- fl Jj^l 

4^jJl3 ^5jlAil3 jklil CjL -^3 (..aIIm ^ j3Ju JI^JL-(> (j 

jO^ J3-^3 (4All0ctl 3 a 1)I (j ^3—^ ^ 

jjo ^1 JuJlpcj ^ 4.-LQyiQltl l^3J3^l C>btlPc33 <jL^Vl3 

«tiUi Jl 4 sLi<o| J 4JLj>yi ^Lia^I jjo ^Ij 3JI Ob[>lsLobll 

«j0ji)l»3 «4i»uaJ)» OUjjscli OJjy^ Jbu t jl O Ijl^l jjo ^13^^)] dJL-^ 

t^:i^3 <v^JaJI ^Ip (J .jn...S3 3jJki^ 4 Mi 4 ) OLoj^^sj 51^I»3 

0«ajuy|j a^Ui^bll (^1 Uul 5.JU,;^« 

oil0^1Oi^saj ssyaJi jj L. I 4*4*11 ^L\pr7 ut\ ^1 ^jdO ^^jJI ^^1^3 

OljLif'l (3 O^IpJI j?a y) (J 4 j^ (3lJa3 cf^t^ 

<1 ^ OUj^oII (jokJ ObLuo^l »Loj| Ja^ ^ 

jUip-l ^J^ oO*A ■ <to JjtpJJ Sj\Aja jCju ^ Cy^3 

^b^L jlaj> <i^0 oL_44#^ jLp^^I joaj ^3 lSj?^ 

tjjb Jjk^l (3^9 *(ls 0^ j^o9 JLP-I5 ^ ^3^ ^^b^ 

03"^ djlil^^l p|j3r7 J4ft (3 t3"b ^ 

•• *• 1 #• • 

qiuls ^ ^c— oiljJI ijjwaalil 3 I 4J[jLs2i) JJuo <^i^j3 3 I 4«jip3 

415 ^ft A IptuMAjo } 
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uljJJlUUJI 


U ^^uofciiFI (3^^ J1 -ft—^ SA«itl ObVyi 3 

J^ L jcuouluill OlaUfr j-a 45UI 3 58 (| 3 t )3 Jsja va« 2 ) 4l^ ^ 

U ja 4i^^riMUh )l Obt^ 43UI 42 J3 3 * ^_«>l 3 3^ cM ^ 

j^^qiUliUI al^t J;uAfl3 aLoji J.3 

(J| ^JSj^ V^—^ ^ 5)311 Qt*^ L.L 3 I 3 II 

^4^33 *(*iLJS Jlo Lajl®” I—^ 3 A JLotl}) j laV ^^3 Cft^ *^ 3 ^- 0 '*^^ 

3jIjlJI 3 J^ V 3 t^^ ^ ^f^lsJI 03 —^ ji C-JJ) 4 Ia L ..*m, Z * 

dliA ^bU b 3 j^ c#*-—i<?Jt jLii-l "* 3 *^ '^ 3*3 yU— 

^jUa 03 ilSJt ^jLij ttibi (Jb »L» /“^(5»iy3ll J3 U jcupwiill 3 * 3 ^^ c?t^ 
Aijj dUi ^3 (jtjJLJl joju 3 c^WI »bol 3 c^***?*^^ 

•^Jt ^3 3Jk0(lll OU^ 3 JI 3 

(tb^l 3 * J^ J 3 blfl 3 ^ 6 i^ 3 tl ^ (jcLbiuLlil ji 3 ® tA ^3 

djAlb 3 <b>J>bM.oi,t tjl> 0 * *nU JUl>^l 0 ^—^ <J 3 bta OjM? Oi 43^9 iqdAlotll 

30 33^3^^ 3 iadSsJLl ^Lm^I OLlSlII 3 ^JLoiLuJ JjiAJb 5.53P'3« 

JbJf- 3 3^ .i'XptA U*"^ Ol s faa. 1^ 1 3 Ot— 

^ <^juaJl3 Ju^l (433 a..-«o^I (jtjJLJt ij^ 

Ji j35JJt yWl 3 a_^jJl Oil .aAbxit 3>-WI 6 b)ll Js^ 

4oyS3 «4Jl itJbu 3 <i^b^l 3 i J3_5jj| 3 a jjt JSb_Aj 4Jb ij—*■*) 

^51:^3 gendercide Sib} Jl 3 i^ 3 I jbi^^ 3^ 

.Jl^^l jjoi4«J3 jalj^l3 Sj^iVt (Jb jbt Ob Sib- ^lji-3^i 
3<a3 j^l 4__fi>“bLa obliSj laJy3 ‘'^i 31 ^—9bd| 

^l93 |j«U ^1 33 ^^ 3 I '^b^l 4Jij^S>H jLli^bll 3^ 

J^ OibaiottI wb^l 3 ^ b 33 A 20 3 I 31 OIjJXSiH jj— 1 ^ 3 -^JiSasclU 

20 3^ ^sJtojUbfrl 3^*^^ 33^33^ o[-^ jMsJl 33 3 i> 43^ sbaaJ! —> 

cdUi 31 491^1 /^^^2005 ^bdt 3 b 3 ^ 32-j Ob>ti ildpl 033 !^ 

i)jt£. 3 5ly»l3 Sll9 33 ±bi 160 3fi»E3 dllA 3f 3Uaj (JLfr 4ic. 3 i»i) 3ua9 

Uit 3 3i^3^* 
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jbUptil - ojLP - ^3_J| j,i_w <L^) j^K) a) idJJJ 

oU 33 ojjp ^dAcL^\ U 5 LeU .i|jwJi 5 «J 1 ^ djSiyi Jw-I^ ^ 

OtlJI ^15 j—0 J5P(Zll (jb^—iJI) ^>>a)l Jji 0^3X15 J3L-4Jt 
10^5 ,(6lj)H feticide Jdi) 0^313X1 jd. J15ii)3JI 

ilp->* ^i wbyi iL^^t fciiba^b 5 ait 3 lf JJ [a j£uoi_idJI Ol^ oji 
OjJieo ot US embryocide i-Skll J JJ iiiL^ 

jfii vs>e J-i I- jl^l j3J[^ 4 ^ J3«apJl 

JjUeu ijfijii 6^ (,^ ii^*XI J»>Xdt Jrllii ^ jj*3 «6J;jJL^I 4 bt<dlJi 

^Je■ jAJI Jjmoaj jt j,* JLft ^)*3 j^*^jLi::>itt3 

JS^ C*JJ *3 Ji 4 Ajj&pc) ^ ».,,<Jt jl 3JUJ <JUJL^| J^b 

jiiUJI C*53tt Lp-3)3;XJt ^aiilt 4^ Ci 3 .Ci 3 j| j^ja ^ 

.(I jSAlf jlaii) 3cuJI jy» ii^jA J>Jilil3 JjJkptl) 


cUodt 

00il5fl 

f^lfli3bll infanticide Jii 

cIL^iU ^Jsi■ *bj (^LSijill JiaJI 

JUjb^ 3I Oa^ ^ 

Imfdantation 

feticide Ot^f 

dLa::iifl 

Fertilization ^|u^l 

JUsiilt 4 aU)I Jsi 
•* * 

Js> *14 embryocide 


JLLm 5I jU^rftJt Jm 

d 3 i^i JSUt 

ialaU JUaill o->ft 

kliu »11 j 

db^ff (jratPrA,",t| 


>cuil J^ijA jjfr ^Ls»t (1) jS-SJt 


cU^_iu ^3 i3i3XI if jjwipJf jt^f jl (> ^jJf Jf- 

0&? JlSL-if JSL-i ^3! 
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q^ijgJI uljiiuolll 


iJaIo wil Cy* 3 

jbjAl 4 a1aP Ji^JCJI ^Ij35 lJub «Im 1 

4jl U5 Otjl^yi ^ jJ^I 0^) 5^ 3 j.)^I O^jiAai)) 3^ 

dj^lx^l OLaKjL^l iMiVI 05^ ^AjjJaJ) jIia^ 

5 ib to J| Jii (^1 3a.-^L^) 3 3^UiJI C*lsL_«JI ^ t^L^l 

jl 3 JUJ <dJi J 1 aiU»l fu a^l oljUt^l 0 -^ J^\ 

1^ 3^Uli>VI Jjjj (3^ i^yaS Jjjj ^aIi^Ij ^Jxil 

^tAoPtJLI (^^aJjkJI ^JLAaII l» M> ((^pAijtJI LpAPuJI ^ 

.4fljitf>lflo 3 43Lt»jUMe »1 JuoI 

ujIooSII 0-^ OL—dJub (jl j^T ^l— ^-^3i 

4am)I3 ^Ip^apuq ^JLi^ ^' '" ‘ *j ~ (_f^ ■■* *~ 

i5 jt-J) 

|ja^ qJUlpc^l »Ij^I it^LuuS^I 2^3 .(^SLp'^I ^ 3JL-uJl3 (5jJtwjl JjtAJI 
0)33^1^1 oJu^3 cqvJLoipJll 5<>JL0(Xt 3plj3Jt o U ji a II ^JLp 5jJiv.4«<.l) jjs 

Zoj^PaJI (^ jj5l Ijjob jl 3 JUJ UjI^ j WPlP jliu 

CJJ33 jL djjJu^ l^jl JLAIJU3 L) iLol^l 4plj3)l UjUji^ jJL-a3>3 

.liiui^l Ji 

JIJ3I) UW (>a y^jibUa^l UW *ldLo ^ J3,^Mi4l (>o 
LbjL^l3 l^JLua333 4 JIjm ^bi ^ (.33l3cill JuljJ jj 

31! til U dJub ^i-rfug > l4i oL^Vt 03^ '^3 'O^p) ijItflAlJI ^ ^ ,itti< /? ^ (.331^^ 

^13 c3LJi0jl 3jhaJUJ) jjjloiJI (j 3:>jl3)l3 Ol«l£<^^l Ja3) 

* * « ^ 

5^ ijlj^il LjLu^ jI ^ JjI_ 0^5 ^ 2—oflj <3^ 

jjjl23 ccIUlLI *i^j%«uJI dl^JL—**tlt {jjo jrviS' - L^ljf^l-- <J33 m}^] 

(j^ <3 (JL^iP'l) i3lj3 JC”***^ <J1 (J^^—*"3 

tjApLtfSil) f^bdaJl J^LiJ 3 /^^^(4jjJI jUojujl) 4jLd^! jJa^5 ;^xi) 

^jJM5 ^^^^(^JVSLO (^Lofl (JL^) jLll^l )j k„flA»j<aJI ^bSlt .J) 
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«Ujddi UiLb» jiJgj 

CiLj^ImVI ^j 3 La^ h^^jUia OU^ gj__» JafjJI) OLjbl^^l 

jl>i—b hiji jjjlii)! Cil 3J-i .tfUi J 1 iiUli .<®'6liJuJIj j-ia)l 

(JijJI O N i<< o ,a j (JIb «d)^„4.J) jff-T i^ti» OUa^ qo 

ill ;^UI — «JI (ja ^3 Jj ^IjlxJI^ ^»Ull 

jU* 5 ^l OliUaj 03^^ 03 ^ 4^3 ^Ul 
j ^ . m Q T^ ^b 3 ^l JaAill J3d Obl3jJI dJ lj^ jl 3 Jl^3 

laj> ol ^^jJI Jl^se-yt U 5 .jLAJtll uL-jyi .iJ3JL-J 

J^hi\ ^ dj\yiA 5PU \jSjt 3 2 ^ U 3 l^ ^ ljm>3 

ij_^L 45 ill ilL^jJI jl 3d^3 .iJWI JUi^JI j- ilju ^Ul jjB olj3 JLft 
■ i— oLa^) jLjo-yi jcwj qjJUaptll 

iJjaSt] M * ai . .< fl ^^pcLa jx qjUiptll ^Uisf J| l^ioi ^jIipo j! - ilUli>>l 
I^l^a J-SLJJ ^ jjaJl3JI Otjl^ AjCip jl ji^ (^JJI j^jJI Js. ySj}\ jA ilju 
4 a^I Cjl 5 iUJt 3 iJ3^_-a^ SjL-uJI SilJj ajdirdl jU- Jia JUb^J) 

jjjc.3 <^^L^Sp-yl JA-Ui)l3 5 -JLLI 6jb)ll3 anger management > ■ ^«n Sjbj^ 

jjS’l jSl 4 J j^Sj jl ^ dUi 

Ub 3 ^l bjoAj jl Jl 3J—jj U CiUtftiitI dJLA j |9 cdUi Jl d_9bo| 

JS ^^\ (^JLAlJI b| bl| .UUbl Jl jib J 3 

j^ (* 3 i (3 ‘JIUI Ju-w (Ja OU-all JOSU JjJ«li U U5J LJ ^A_-«u 

J3UJ J '-ijW jJ3 j^'iJ j-J iUb gib jl ^Js- jJjilS b^^ j3—So JS ^bo^i 
gSlj b^A^fl j3S^3 .tJjiaJI J 3I j£>-^l Jit jJ3 ^LnkJI 

bOjLum C)ljl^5 

gW 4 jlaI 3 lII OliL^wlS^t <(OtdljrU>l^ ^Mp^I Ji3L^3 jtjlfl" (j| 

‘(ib 3 JI 4 })i^ jx» ( J .,a.iiAlaja jU?! J ^jjjAU^I ^ilt^l 53S Ljj 

btful t j^ .^buoll J^ gw«»3l ^Iaj Jl b^5AJ UjB 

U |3 i^bjwaJl (jU JaAS gA 3 l^ jlU) jj3UsJi aJLa JIb ^>t 4J35 jl 

io^^pJb ^lba)l3 fiU—UJI At3AP06 jjj dJLAstll ilibitl Olsibtll 3 ^ 

«• 

C>ltUj>3 
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^lj 9 JI uljpjuiuJt 


js (virtual JjL* 5 ol^ ^ 


4 didl ^3 OijIjiJI SImI OLLq^ (3 ^1^5 OU^ijRjaJLI IjJl^oa 

fjA d^l^l i^jJ CumJ i^I Bjiftsi) ULio^l^ jjt^l5 4 »jia}b (J^bc:^ U^ 

LojI 4 il 3JL0 I j5i<b3 ^1 ikjsua 3! l^ a^uOiX-Jti Sjp' ^1 ^Ul ^IaII 

^^03 ^laJI (^3!) 3 Jjl—«»3 (^^3^ <^lj3H 4 _Jl^ 

Jblp J39’ 4 i ^3 J 3 ^ ^»^U 4 l 3 OU 3 ixJl 1 

f^Js- 1*1^1 .^itl ^jja ^3 IXa L-^IJj 4lfl7 mo OU^ iSS^ 

4 joIa}) |JDjLiA^I 3 (jMAl 33 tJI 33^^ tki^bu ( 3 ^ cvJLaXI (JLw__«m 

IJi^ jJ! 5 '» i 4 jLk 0 ciJ Lii» LuiLiil 3^ ^jbl 3 4 jJastX)l (j [9 c 4 Juao as^tx) 

OLuxIl j3So JS» 3I (> ^ ^ 3 U 1 ? 5 jli»-! 3 JI 4 iJJI Olsib 

monogamy ^l3>ll gyr <^‘*^^« 4 jl^l ,3* ^33 ««U 

(3 j^S^UU /^^^«oli*pJ! (3 i}3*SU l^ Stji) 4 ji^» 3I 
j3ixJI OIl^» 3! OLu^l Jlp'I go J3iajgj jJxui^) 45 talj> 

3 l^jj ...^LiWI i3 (3 Ob 33 L ^ ^b 3 v^—^ 

%• 44 44 

:o^l 3 Jail) qu>- 3|» 3! (^”^«OLJi^) 3 63^ 4 _Jl^l» 3I 

U 5 tgyaipsA 13^3^ 13*^3 lH® 

*• 

«^L^I jUl^l» 3_^ g^3^ CijSh tiiLJS ^| 4 -^Lid| 

)jub <djLL£^) Cy^ c-L^i^JIrII li^j^ 4 «U ^ La ^ li ^a a 9 

^IjjJU •^jJ jLi^l Ia^ cJL^.■*■^1 ^ 


^IjLi^l jj£li> ^^jukAll Iw^A 3^I ^ „.JjwJI jLll>l c^ji^l <JJlI^ —Of 

JjLaJI - jLij^bl! IJub 5^ (3 j ^ I'J^ ^ tji* ^JaIocLI (J-a^ — oJLI 3 

LiSjJLttj 5^11^1 3 (4JUSi4*L-LI OljLii>yi 3^) 

(J^oZottl « 4 iLa^! qji>^ (J^ J^^Lapo IJ liLlLljl ^jl - 0 ~^ " 

^jLc- J 3 ^Jlp 6 J t^X)\ 0^9 t\^j^\ 4^l3 3^3 <i£UjS quoLkA ^ jl 


oL^I 4 a^ 9 Sli^lS^ 4lJtx9 cLa Lo^ Ip'IIa jLalik^l lJub 

^^iJt ^apIajLp'^I^ ^LasLo^I^ .^AiJl ^aI^sJI JjhiP 3 1 a* <idL—^ 

•• •• 

.^Ltuj^l ola^bzJl 3 b'«<j\) b3^ i5'^3^ 


296 



«|Jjdial |Jiid3» :iJgj 

v " * jLi^l (j—ja 

^l>3 OIa-o (Jx- jl^j ^jUJl dJub (SjbJm^l S^SIaJIj 

OUUi^l dOjb Jto j )3 . JU 2 e»-iIt \jjt 4 J 5 W OjJj 

^tia3 Ll3l^ ^Ij^l Olfl ^ l jcuu <b<d^ JiS !»** 

jl^!u *tfl ^^PcL -mJ CiLa^I CiUaJ—uJI OLo^UXI ^ 0 JjJL» 

^ Laj! jiLilll IIa Ja-JjJ 3 ii»looSll JU>o •l^| :>jl 5 _il 

<4*.<nff».AJI ... ^1 

.41m V 5 **- ftLoAU 4ljii ^^jJ) U 5 c(^Ulp-^| dl^JLJI 

^ fjA j-J*j ^^( Liul j5>L_fijJt ^ IJub JJU ^ 
u| -fWl J 5 ft ftg tU jjjISj j ^ai35 ^ 5 j«il OU^l 3 —*aIjJ) OlsL-AiS’VI 

4a^\ OIsL-A: 5VI dJub jrd>b ^jiAj jjjUiJI ojjb JU J ^U -ril 

OlpJk-a* JI J^ l^il (^l fdiscourse of accusation «^l^l y LJai>» 
V3i* io^ 5 ! SJ55_4ulb j 3 R_i ^ 5 t ^jA 3 I ^-fl, „.a^ 

\j^ ^>Ja <US li|» ^ ^ ^ jil 5 

vib ^ t Kij ^ jL_JLpoVt (3 (£bjJ» iJ^ 2 j (dbtu^ ^ ta 

(jlJ (tj^^ (35L-rt» c^^*^«5ilUU^ (JLfr ^^1 ^1 

(i^ill 11 ^ djU^ ^ ?4jt^l J 1 <*®\<d3L^ ^ :bl^ 

^ ?|»baa)t Jsin i ^Jilj .5^1 J| JUJ^I 

( 33 -^ (j J5 Ll»Jis» ^Js. ^^JLIl ^ 3 j| (j Jc>^» 

ToJi^'^Jb jsJuj» ^ fiobjJI iiojUyB (J t^^^^« 5 dl 3 LLc> ^ 

o Jpo» ^ 5jbi*A dLf)JL«» /®^^«?4dU*jo U 5 S 0 13 OLjLipJ! 

ijl£- sLftij Obl^ ftt—a*J» /®^^«?dljLLll> tjs- ^^ 3 q-« 

.>3Jt J5b iJ cj 5 f51» ^ 5^5jJI C!^» 

^^lif Jjl— alj g;uOJ> j^ fjjb lw»!ia^ 

.<tLi3w 5ij.aia (J ijl Cy>^ V3i*ll eJl^t 3. ,..:H v 

J 4Jui*w Ob^ ^>e Li.ii53l jl f^\sKi\ iUifriU 3 
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q^ljgJIuli^UJLUuJI 


" " ^ 
jIJ^ 1^1 ^Js■ Si^iJU CiluL^ 

.i^jitJl JjcAJI 

c 4 a 1UX)I djJL&llj 4xu^l 4.0^^ jr^ 

L^ idi^^Ltt <^)j3 ^ 4*j**i< Cx^ 

« 

Ol^bu;a d.Aji9^ LbljJubUtf JfLojJI (ja 

J^Uj ;5 oi>5>-J*il '^■*Ag)l I J—lb^3 4lJL-ai^) gj8 

yl^pJI 6 jI^L) (j 15 3I <Oj^l <.-91 jJ^\s 43UiJjl3 ^UdaJI 

JS^ 6 l Ol imIa<^I 3j^ dip 

^3-JlPU ^ LlIaI Jipo ^ oLmU^I d?3l 441 ^j-o ^13^^ J-oIpm 

.LLaoAjI 

ol5 U 13^ jr^llJ! IJub frb3 3^ jblj^9^l jja <<dUS Jj dsLij 

ij^uJua J3S0 )i JLAS <1153! ■<*> »3-4tf (J33 4«a cib3^) (jl J^3 ^ 

^ ^ * 

^Ij3 jru-Mk^ LftJ jL£> ^^ytor.t ^ (3^3) tj)J3^) bl ll>l 

^ lV* 3) Liujlj3 t>“ U*^ 5^ ^ ^Si^ptAi liit (iUJ5^ 4*^3 <(11)3^^ 

.(l^lj3 Ijuu^ bbjrUMAJ J.^ fitia^^l vIUj jl qa 

O^ i^jJLI (jOj) Uil^ ^,,,<<hlija Jaid ^Jlb V |j—(. 

5jj]^,i ,*<il» ^ ^jlpcL. mMAJ LijI 0^3 t(5jAUaJI llla^ 6^ (31)3^1 

l3>iPtP Ji l_>lai ^3JJI j>o d3^y. 5j-_S^ (50*3 <myth of vindication «^L-9i 

JbJLi> d^jrlA^I dJub ^3lxx)3 •LlS^J-w ^3^ 6 jJsxj™ 4#J! ^3^.^^ 

<.^jJl3 ^3JJ1 (3^ Jlj^-Ii^3ll ^ 

^IJli^ ^ cH*3 Jp-LfllJb 5iiL^l3 ^IxlaJD I1J3IJIJ 4Aijjb3 

U_a4j^l djoj^A^I L(3^3^^^ (J^ b *'* ^ Jt *** * 

^ - CJl^ (Cj^JoJl 3] Jj3-ll jIJiAS :JlitI aiapJJI OJub 

tjl ^ Jl^3 W o*'^—^ ^ 

llI^JLa JlO^ ^ 0-^3 ^3^ U^ jl^l ijAM <(3b3^^ '^3±^ o^ 

^ (Lo 3^ ^ ^ dj9cp()l ^3^j hid c^3~~^^3 
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<<lJjidfli LliiJbw -uJgj 

(JJ jLIj^I^I ^a c^I^aJI *Cx^^ S'*i^Lp ^3it® 

U1a9 maa jJLrj ^1 O^ c^ljJI 

C)ly| JUbUv» <<iT <3^ J|^_AUI 4 ^lj^l C)ljU-ui.filJI OJUb Jj^PO 

.Uj 5^ i>« JJH U-9 (ibi 

jj^ <Ji4^ tU<"^ JiteiLl IJub o|9 edits ^1 ^Lo) 

^ 4j^ ^L_oJI d)3JLu4JI »5_-44i ^Js- t.* *tfipo jl djAij ^ . Jl^Stl j^—e- 
4^li ij—^ •^^lll Cy^ iL^iill ^b5^l ^ (j£>>—ill 

(Jl b^ cU*iH (Jl (jiiJ La (j^b^ 4"*^^ 6^ St55-ufcA ».jXI (jt 

lJub . d il ( ^ 7 M U It ^po 4 ^ 3 X 1 ^b5^) (^^1 dJuJj^t Ol^tSld^l 

(4AAjL^I USLiip La La^j LSLbl jJj90 ^Js- SjJlaJI ^| JaiS jr^-JuJ St (^UapJI 
iAS'IaU dlttlj ^LlaJI 4^3 j) a " ^3^1 (JJ^ O^ “ LuJLp (jl ^lifi) JlS LajI 

4jl IaL^ tji* fli < « ll ^ ^6>^3i. Ml (^Js' UIaIpT jjl fjja 

.UjjJlj JU {>>UI .UJl 

jiARj ^1 Li^l oli^l ^3?^^ \Sjb 3 A wieSbJLI d 

j! b^AjM ^^^LoipcJll «bStl (jlj el—Aijr^ jja «J.ia9l» jCsC ^tjS^I OL-iiaJI 
Ol—uijLa.ll (j| e^Jatb .44^ (^ {^\ (JltLiioib ijr^^jXI JliiaStt ^| 

(Jirfidl Ji^ « ! i>) ^a^Ptltb (3b3^^ ^ ft t d ' ^ Lp 0^ <^b^Stl SyobiXt 4_ 

^Ifl ✓i ll ^ ^ 1 t iii l il 1^ ^LuLal ^Lu^l ^ dllijS^ 

.^llll ajj^l (3 c^a-^Jit aLoaII 4^b3^) 


M^liLokf ^tiJI SjL^I <(Ji<AiU (jUlst aJ^? :«CujU^t ^ Jama Jil» 
4 ^l^^t C>\ —utjUXt (Ji ajIjlA 5-PO ^Js■ jil^lj ^bj^b alj—jl 3'J^— 

^1j^)! OIajoJI fjji 4 A 3 AJM 4j3jC 3U La ^JLa J^j^opJI AAj^laj S^biXI 


4m^ 3 .^m ^^jJd (3b3j Jaj^ cQJLalPell bbjr^ JS\ ^3i>lt 
(3 iJL-^UiJI 4p(^_«jSfb “t^Stt commodification jJ—-J ^ajl jlos t(iJLJlI 
^Ipj^b Apbuijb ObiujJb Obl^ApJI Jal^ ^A <Sj|^Stt Ot^JLuJI 
^bdl pIpJ! 3 ajljlll O-JJaJI Xujj La .SjuaJ^I 41^^b 0>f'b— m-II 
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J1 (yi—J UjLit ijiJl (^1 Ob3JwaJb g;^! ^L-ix&ll Jx- 

g'ljjSlI) j-0 (J 3^ <iidWI 4 i^LL«t ^ 1 j 3 Cuu»] 

.(a^'I^ ijSt) LaLf ^3?’3 3^ ‘((j**ipJ) 

« 

^LmII Alf' OijL^Vl fiAjAp- ^ 5 AJM J 5 ^ ^ ^^1 {Js- 

4_)^i«a0tJt ^luo C* Oifti/) JlA9 cLo 4j( ii « |J| 

*tt iJAb ^ alj^l 

^ 5^4 C)ULwI-_««l fj£' OL^^tj ^5^11 OU)5A0(il 
O^im ^>o JL-jJjt J (J5 ^jLJLj 3 ciflSCa 4 ^Jl} jo^ixiJ 05_sua^3 ^^3 

(J^ A > 4 j jl „, JLSiU>!JI OLuJL^tj 3 << rai» m}\ 

LojI JjftJtJ (_^l (01*5—u<3A5ji)l JJ ja j : jmi J*i* - Ai* (J^) 4 *— 4 kI^ OljUl^iJ 

M 

4^1x11 o*^3j'® tJL-lil ^Ji^ II >Mi lipUbAp 

Uj^\ axALidJ US3 i^U>l 4 ^Ij 3 Oljl^l dJiS^ <(HIV 

«*• 

^3x11 dL^lS.o jlS IS| to ^Luuo oil? iXMB cdJ^ ^1 ^Lo| 

^jfiLfO lsLwu^) ^.xa^ ^uX) (JipubS 4^3 3 < » LI 

^3-^ J3Jajo it! ^3111 0LJ)3^^I d^lj^JI 

dJS3 c^UJtl ^3^5^ ^Lp-iLfl^i (3 (J^l^-0 ij*>l Q * 3 ^ 

OIpIj^ j\Joo[ j03A^ptj 4 llufl ^ U 4 Jij^ (Ji Lip- OLu^! (3j> 3 *** ^ 

^Ljjjuo ^ OiLhPcU 

(J3jl2^ ftL^I tjl 3^^ Jk^Jal) 4 ^^ (^idl *)j3 ^ ‘O^ 

4ulj3jl C)l_fi*ia)l 4 j^ 3JI 3! ^5i^! OIj)3apJ) 


^ 01^31115^ ^Jioj ^j-u-ltl 0^1533 OL^3Jl3 ^3iX! OLJ)3 xpJ) ^3!^ , 4 , J ^ oa tl 
1 4 aJWpc })3 4 AdjAJl 3 4 ^^^! O^Lu^iflll) l-flS3 ^ 


^!3^I ^^APtJ) ^Iti) ^JLaIpJLI ^ ^^^3 


O 3 I 3 4131^^13 jAStS\ \-4_*uP- LpQlj rt i l 4«^1jJt) ^ 1^1353 Oojro^l 

0)jl^)3 ^o-ojjstll 4JlS^ j^3A3 4 Lji rt 93 5jn£uH 0313 ^3^3 j*-^l O 3 I 3 
Jjo)^aJ) 45Li^| .i3j— JjJS-^ 44xAjJsI1) C))jL-M ^13 4jijpb^1 


^LL^) Oi^xll Ljt 5 [^pcA gr,iOii iu) < 4 jJ uwiiPtll3 4 ^jJtll 3 4 ii t iti KH 
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c 

«lJjidfii ijjCLJo» JdJgj 

6 ^ Ji I'iLii—* mI Lcj) 4 SL^t J<<qI 5 £’ j l qj_JL»ipfctl 

•Jliil iSi;^ t^) 4Ltft<LLI obl^^l Jij» ((l^la Lfuu ^ v^aSj^I 

: JliLI t^) 4l< rt aU <(4AiaJI 5 ! 4^b^l 3 ! iLa* 4 *» 3 XI 

^Jfi.) 4u ^pt . !i , l | ^ 3 ! l^ 3 J 3 :iS^| 3 ! ^ 3 bd )3 

4X^t j° H 3 

(3 O^ji j3jll^ gjiolosil »b^l jl 3JL_^ *IJlI 

6 jL,iuj^| j| . 4 j^UaJt JaLi^l 4 fi 3 Apd ^ ftflMQ*! Jj bLl_-*.<l 

IbLjjl Jaujj 41^ jL ^bJaibll jl Jjolpfctl Ja C»L»jU-LI 

oUa^I jl ^^3^ jo- (3 <4Ma0cJLfl LSlJUto^h ObloAJI Jia OU-o Sjju I ■ ^ ■ - 

****** ** • ««» « 

l*J <4ili^ Jl^l Ji jl ^lUl 4 jI^ <3 jSLtf ObUb 4^1 

j>u OS JLi^l I jjb jjd ^ ^jJ (^1 4 ...L...U 

.b^^3l 51 ^ 1^3 UjLp- j^M-eu jl ^50* 15! JI3 4jIj3J1 33^ J3P- ^L_*J1 
Ua 9 ‘* genetic essentialism J3J4 jJuj 4^19 <dJi Jj 4_JU>1 

‘^^b*9333 jjUljxil iib^l JUT 43^ cJUfllatC ^ 3 JbCb 

JapJI j 3 j^L^l jLsiaS jj^jolU JIJ 3 JI t^>JI J-_t Jaljitl ^jjJI li-ik 

>* ** ** 

J 931 II iJpo ^_pLk 1 JaUJ (JIJ 3 JI ^ tMkj 

^^^13 4JU3lsdl J5I_«»3 4 j ju_^ us ,^ji\ 5Uo- 4 ^ 31 ! J;S? - U 

.««'543U^3 j.^U4) 

Srb^ U J:>b 4 IaS1j \3s~^ jl Jl ^3 

jl rox^] Ob5J3Jt i 2004 ^\-^\ i j'if 3 :i oljL^ 4S^ 

j 3 i^ 112 Ctbl^l CiAA^ JS bbJL »'3 SjL^ 4 _pIJu 0 

i 3 l^is ,5iU 2 ;t—i^b «4jil^il)» U}Ss}\ jjU .j:^! 

j-o ciVT 5 JA 3003 4.S^j^\ 0 (jy 3 jJl jj9 OlLa SJA 300 j 3 Sb 5iL_»JI 

U^^jl SiLaJ) (3 (_yA> 4 J 3 I 4 ) C)l-_ji 3 APtll) 6>A9')3JI 4 <n^ 3 ^ Oljit 3 J-JI 

4ai^lJ) < 0^3 .(tAiSba^ i 3 i 3 jLaI 1 |jl^ rt"i l.At j.tf jjj j^^So 

I^LisJl 4XAai\ jb , 4 ^ Id bliw SiJiPto CiUds ol iS^.- 3^fl...U Xijda (♦) 

(3jL« >k5oJt ul JSlflJ! itl ^ 5 ^ < 1 ^ jFuadl^ 
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QijIjgJI uljjUialJI 


50 (jo 'iUi J| 

,u«) J 5 LJL) i:— ' mx >‘ ifi-jijitl ColJ lij uiJl IOO3 J^3'^ 

(3 (j^ 3 ^ tOJUj® 4 *A;j-_**» 5A oljl^ L^'iJ 3 I iidUyi (^ i-S^Ala 3 I 

^Liyg^l ul Ji league universities ^ oUwl> 

^ Cjl^yJ\s 4j5iJLI 01313 ^ Cop)ll Js- Olil >8 viUS ^>o Jowl J 1 

(83)^1 j9Ju jJL (jl 4jliU V 3 ^^ itjjlo CjI^ 

J1 L^b ljt-5 UU *)>1 JsLii 2;ULo5ill oUjP ^ Joljill V-Jk)! 

(J| jumj ^^jLaill jl ^^ 3 ^^ .aJLtI iSjLaJI 0 IS 3 I (j djo\^^ i^JLaipeJLI (j^jjitl 
obl 3 A 0 LU aJ ^^jJI »UtfJLtl 3 iltaXP-l 

ioj^l (J| ( 3^1 jJ^jCla (JI i^lpJI (Ji |jJb ^3 ^^^OLiij 5 Jl 3 

«i^3jLl35» 3 ^ 1 —.OJcffcltl Oby^l 3 ^IpJI 
^ 13 X 13 CujfO^I 0^1153 ( 3 iJ^ O^ CjI 

(3 v 5 jj>t 3 qa1o 3 (J—lo ULf c4jo3jXI ufl3U33JI bb2»j33 

LJU^ Ju^^j ^ 5j OLMi^ 3 lj| fjjo djLwl 3 4,fr3joJM j|^ *<3j) '***'^^ 

Jl ^13 . 01^)3 Ol^jviH ^^Juzj jioypo 6 ..ipt iU Ob!S| 3 il 3 ^ 

^^y^jSt2j \isk^ (Js^l frLttijJl ^Jl (jI Jjoiffctl JkApL<*jJl lj^ (Jklo 

d\ A ^ 34 ^ (3 to 3 jiai> (Iju^ 

.(®^^Ob^ 3 Jl ^b^kpJ dJapjXI 

^ 3 ^ ^Liua^l juJ—uJ (5 b—*^-) hs^ ^Ul ^ 3 ^^! 

djuLl&tl 33^1 ^ 13 x 11 JL^ loJ^3l^ ^grOLoJ^^Li^l ■■,*iLJH 3 

Ob-^jxJI Jl)Jipc!lI 3^ ^iTii «> A fll 1^1 ^ L .ii « * <& U 

bj^b^ 19341; C^jjfvj^l 4 ^ jl £> Oi-Pujf^l (JhA^j 

^3^ C»Lo3jbw ^935 4pu£itl OtoJj^ ^3^ Sjlptlll 6 Aa (Jlo 

AO - ^ v ^it)) iwiLpCpol t_QItoA Ju^3 cLJl^ 4 ^Lc^I OljbptJ) 

4jJ 5[9 4sbalj^3 4x41^3 *U31 h 4xaL^ 4*aJxj OL«wi.t^ (4|fr) 

1^ (^ ^Aji T 4aaI^) ^J (jAjT O 3 LC 3 djtjol ^3 cJj^LiujJ^ 4sjo1^3 cU^IpI tmly d»i>li ^3 c^lAjlib 4Atttd!^3 

djjkiJIj ijj4-rt*Ilit 4.Jlxll [J^ 
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^ ^ iS 

«fjjdi}| (JAfO)) oxlgj 


ajL^l^ ajub > 4j ^jji ci^Ji ^ «^wi •uil 

Olpjo i^iLo ^ Ojloij c^Jatb .S^oJI ijj tlj 

a^Uie-iflj i-JUl3 4j|>jJ| i^l ^ 

ij-L—JI J| U Uli) ^bJI ^ »lj_p-^l j oUti^l Ol^ 

> 

xa«j ^ cC-Jitiyi 4$^ Js^ jJyLi J^_JLj ^L-iuo^l jlipJj .( 3 *jI^)II 

J 15 j JUJ^^I ^Lii^ J5JJIa_-oiai dl^ .^j\^\ j obl^l J| 

Oij^b JaApJI^ (>S;ioi_lxfl3 ^LiudStl 5 Lai»- cflJlSo jaau 
(i l^UiP-li OijSj^l iUj^l OL^^JI ^35U ,JIUI Js ^. J^li 

yl jjo SJaow> Ob^U^- j ^^pf.JLa ^5iil Obl5^ SjuJiltl Obif^JI Oljjlffw 
Oi«rijW 4 ^ .iilJi JLjo .gjLWI J 

slj^l ^ dl^\ ^ jry^b iJUi J 1 J 5 L-J) 

kJjLsd) (>» IjrjiJ ^3-^3J Jp g J 4 -J I ^>0 OL-«.jlUI dOA JapJI 

(»3^l djLuA dJiSj «ia3jf>ttl sl^ JLaipvi) jUu 

4j5^I c3>«» 4 » 5 ^l (> Ju> f LaJ| ^ 

J$J g^jlpJI Js^ »Uj ^ULoSiI jl^l C*3>i)t) 

ebiU Ofrfjjlll Ol^yus" 4 SJjJjpJI OU^JIi .^^^dlltl 3 Cc^^l l>« 
<^1^ 3 ! «ijtiliil d*-tj ^JJI dijlitf qjJL(vie.tll 

.ajui a.^.p._.tji ^32, iiA3 03^ 3I 

a^bj OVib« C»Uu 3 Jb 0)}\S3S aJ34,l Obl 3 ipJ| S 3 IJ ^Juc> ^^-^3 
Ol^l dl3 ^ l^jlAa 3 J 3 _-^I JLAotiJ jOAipcll sb'il! 3 S^Si SjljJLp- 

** * 4a fc 

J^ 3 i.S Cfi—! (53I—uuj ojUj ^Uai .btM <ac»-LLt,l at^jli) 

US' 3! Ja_-u»3lo 3! Jb. j^Uaj Js. eiloj 4^339 ^^lli 

J^— 3 ^f (_jb qjlAlpttl eb^JI ddfrl— wua Cuju^l jjc- OUjLoJI ^SJ^ 3 A ja-ju 

> *4 • 

gir?) 4 ij. 3)| ^ ioolitl L^3;3;;Sbl) ^Ijb^b .iyblkJI 

OUjiJI alA /^^^(qiJUic^l djjJl3 J 3 ^ jijyj 

^ ^ ^ 

^ JikJ) jl 3 jLjj ^jj) j^jJl ^JSs 6 
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qjjljgJI uljJjJULiil)l 


5 I Ju-oaII O' J 6 ^*^' 

o-» i>“ ^ 5.sLfl2-—b)l 

.dUsl OJ jmi 4*^ 11437 g^t Jix») qi®3^' 654^-^ 

1^)311 ^1*3 US ( 35 *?- Ji*Jil 4 ;. , 11485 t^*3 

oiJJl viUJj!^ Lo Ju>- J1 iislllll CjU.jJ 1 Oloj^Jb 
>T 4.>.„^ ot Chi^J' ^3^3 6 - oT 

js\ >SJ 1 J a 3 J^ 

5 I ai^ ^Ujl a^jb^ :JliH c^) *->4^ 3^ 

.(juJL^axt 

^ 1 A ^Vt l aJuh lijlsi^ il>-i^l ^i-taw jl 0 P>—^ 0 ^ iJLaS^t (>-o 3 > 1 —Jj 

05 >ju^ y Sib ^»^L-iwat ^fjLpJ—U»l aj^AflwJI 

aj4>tl «je3la3» JtA iaSs Ui ^bLoSlI ^1 j»JI CiSjs^ <l*Pt*U 
^jJS ^JS> ^L-tuo^lj g;^! J 1 ^\j> ^ U jj 4*bpJt 

ii^lsti Jaljltl JM oSi •‘ib/Jt 3 I 4*.a^! Jpu—t 

^LJLo^l dU 5 ^3 jole- JSLJLj >JJI Ol^Lic-^l 6 ja 

jcwi (3 juiiu) 4J!j3)I OIaioJI t><» «J-asU d^ 5 A!« ji go>atl qa ^^^- 1)1 

^1 Je JJs 4j>f 03-S3 j! a»i«i ('jil eI-S-' !>> ^ 

»Sj^lsJtl d^lSiJI^ 4^Uip-ilt 

dUjJ 03^1-^ ‘i>6^ 5:^1 £^' 

aoUJl l^ji\ 4il 3 JUJ Otbiledt frLJSll i>a Lai^ 

a^^j 6 jA <^ 3 >l-«< c33 3 M u5 .^uJsU 6i4jt5Jt ofH 4W* 4 jL-^i i 
Jp-b 4 j 5 iil C)ljt 5 ^t JiA 03 :;iJl aaii^ oL^t ^lajkL-«»l elj^ aiAl^l 

jyjii ^UJi Jb 5 Ji V3e^ ^ Vi^b 

jjJJI ^ilil^l "» ■ .4_««Ai «>L 1 (‘I'Ac'w—JUifi*-! ;>» o 

j3«sjb U UIa c(^I J1 63 MJ 3 ^5^ii (3i^ 4 03 ^ 

6 ^ pjaU ‘fj (>®3 4*Al^b .^4^ 

y^Sil Cx^j^\ 0^ 65 ^ ^3- ^ t^ ^ ^ 
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«lU^I UilJb» xjJgj 


gjftjjlll jllpo 4jl 50^ j6^\ ja«J) . jiutJI jjs- JLsJI US’ A 

‘Jt^ (J1 ^■■^*' ^ 4.flil^ i^lj^Jl 5JLjj 


.j^l OLo^ U^T 


^LLaSill ^ jlti JSUio ^1 4 JUiJI aSjlaJL) 6Juk Uj. 
. J^l 1^35 6^ Jj *jXI a* j-a 


^bL y IJ5II Cj\s)^)^ ^Uic-yi jb^ilt J1 2J\j^\ oU^I ijL^ 
4 ^jfUI jj>*3 ^>A £i3—jS jl dj^L-uia 1^1 JU U^l j—t->:i 


OUJj^ »J 1 03 ?’^^^ «jmi tjs- .f.jjijJ (JoLpJI (jlj^Jf 

jijij (j jl^^l jyo jjjiS (|3 <^jUJI (3 JaxhU Ub^jl . m j JjJuII JapJI 

O^IpJI ^>a ^3 .j»_U3 . 4 JU?')lt iil^l Wl Jj^l ^3^ tu*,JlDI ^Lsill 

j (j—a ijitl Cibl3*oJI 3! C)Lj«aJ3JI ^3* OyCJLe 

4 JU i^U] 130^ jl ^ 3ld,3 ,(iLaflPca,l U::aIS 3 ^>o JIjOJI di_A 

Obl^l ^3x Ui 0-* ibaiXl ilSUi ij_-u*i>^3 

.aikii j ^ ou-oi dJS3.4^>jt 

4ft3AP^ J^l JUJol ^33 J Jjo !dp-t 3 03 S 0 Uj 

Repository for aJ 3 UJI Ja£- jl^l ^ 4^1 oLi-aJI ^ 


jlS (^ill (4j3it>l Obt3AC»tJJ J—)3j o^jU- dij -<b tJ3j»il) Germinal Choice 
ijA L-i«-i« 3 A jjiil oLuj*_«i 53 oL^Lf j Loj 3 flJlS 43^3 (j I fl5 

(331LI JjL_aJI Jl liUJI Ijjfc (^, 38 —rt cRobert K. Graham |*b[>t. J C»j_J3j 
aL?«j| (Jc, 5jx.mi3 ,_>i*ii5jl ijl^mpo JL>! ^ 3 ^ Jj 3 j 5 j 5 lj^ bJ^ i>^ 

(Jit 200 jM 5i^3 J ^ < « > l diJI jl ^_JI jjt .^’*^(ilj 3 ll J 3 AJ 11 II 


C»bl3^l 2^1 Jxoj jSJ ^ JL_atS(l i>o Ut j! Jl 0%—Jt 

CjUI^a^I CjIxjo ^ jl ^3^ ^jll cgSt3j! J . J—>31 SjjL> ^53 jLsJ 4 _J 3 itl 
ldi>l 3 bjOfl J|9 cJUf^l JL>j 3 qj_3U33 gr^bji itSl 3 pUit J| ^5^1 
oSb (Jbt^l pisf^A J 3 ki 4j|y> (^Sll diJI 4J CJIS . Jj 3 i 533 U- Ipu. J15 JaSs 
4li—rtSlI ^Ja»a j|9 tdjjj 4ist^3 .CjLo3Jbtil flJLlb Jio CJiLo ^3^0 J^aa ^3 . 


.ijW (33^ ^3J0 cit is3sitU JSLSl) Ji Jit ^tijy 4f3bJ,i dJjt (j 03 xapu 
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3 Aa^ja AinA'S ^Lj^JLJLI OLil5A^ J—f5^ 

3.M All il>lpJI 5^1 Js^ 5iU ^353 45 IJ 5 JI ^ akJ^Jll dxwWl 

OLft^ OlS l^t jb > flU ij^ 

^ ** 

J^l J 1 Jililw a*^b 1^1 jU-iJI 6- b^ 3 i ol 9 i) 

^, 1.1 j5^3 ^jOLoJJ i)jSlflJl OljilflJI ‘lijM' (J^alPtil JiJall jl: JllLI [J^) 
jl3AoJI J3i JtPfctf Aj^ «iibi J 1 ^U)| .(g—bail Ji* JS^t 4 jUjd LjI 

jja )Ju^ J.lfll l J3 ^ ^ Aj^ JiJal) Jjttl^l ^5ybLla)) Ja—aill ^AjvXpo (3 ^^3— 

jStiJ) Ijic) 3 j 3^1 OUjdl 6 Ia j> OlJuiuJll 6b^ 4JIJ3JI oU-aU 
^I3XJ IJub ji s^joJ -(Oe^ (> OIi> 33::/>3 ^ 

ol ^ a^jbi >iJi A^ss 4 ^ 4 ^^ -^■^' ^ 

Jtjl li JS^ 4*3*03^1 4 j 3 dl Obl3^l UU ^3;ut^ 
^3AjPtA JalJ JiLj^ ;>6 JUi>t Sj^L-abl O^3lotll dl-A jj 

lC'3j - 3 fl. ac, 4j3^Ij^I 3 idsojti Ob^JaojA bajt ^Li-e^l qa ALmfftA 
SjJu^l tS* 4 il 3 '*’Social Darwinism 4 ^UiP-i)l ^3 j1aJ 1 ^5X^> - L-o 

juopfcd i»jMfcftJI 4 jjjaU^) 4 «a^I j-0 (_)u^*)l ^Aoojb *3 

c^yi jJjsS joj*^ iJ3JJJ 43ul3 Cji\mm>^ (^1 i^b»l (3 eugenics J^mJI 

J^l oju^ JlSLil JS:^ libV' Sj^obdl oUjUit tW 3 

Jjjao J 1 ;3jUlJ) J—xiJl oi—^ ols 


^J\ Jj^s .JSiai CsiU ^ ^ 13 X 5 hjW o^Jts 

^3 (qJLoipdl pbSlI (>o) 4ji> C)!bllS3 JuS ^>a oUjlUl cIa ^ ail (y 
1^3J3:;5^!3 4jlj3li i Uwj jl 30 ^ 43^9 ,C>Ljic^] JJ j-^ 


3 I A^.\ ^ _a<J ^b3 OLio (Js- pLjAaIJ ^4ps 3—uO 4^1 j^)I! 

Jill jU_-ul) I>i 33 ^b_ij3 IIpo 3 ^S>-l Ctli^ idoo gr^P- i < 1 ^ 3 ^ 6^ 


.iUlpJl 4^Uip-iiIl jroLstJLb ^3 (33^* 4 

iSj^l JUdj 5ji«dl asdai i oUi yi\ Ob>JI c>- c*^ 

JU Natural Selection tpSjdJI ol^il! Ijl- g-ki Jl Oti e-^tJ' 0^1 Sr*>5 

•ijAJI oUa»a)l olj^ki fJ* '3“»' 
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«LUifli LjiLb» 


U Uj JaIs 4j] ^3JI 4J| Jalj U jl ^3^ OS .^jl3 j^JaLo ^>6 

61 Jiui .4AJb:ou» JJWJI 63 S:j 615 

i5'^3i 4jl 3d*j (^iJI (^^nDcoJIj ^ —uu^l 4j>5j|) 4j|j» 

/®®^C*S5JI jsj^ ^ JSLij j 5 g;^| g-LLfl^l SjLjo ,1 l^j 

^iUj ^ 4)3.401^1 4 aL^ ^JUoJI oLiioll (joRj J-uoij 6l ^Juj I 

0[/>^ ** * 4frlijo rjllll Jjw—«» fJS') ObluaJI UiJU^ (^) 

IjE^ 6^ jflxJI J<ilpo «iiU5 Jl isLolj .(iyiJLifl <LapJ| ^Uai^ Jaaj^iII 

t3 o^Low Loj)K^o jIi'SM. 4w<aist_iiJI LjL^j ^jja 

oii»ii«.i5 a^Uis-iii ^5*1 (S-5JLI gSiyt 

4w 5>II gru-ui^ Jl ^^t SjoL-jttl 4^loo^l OL_«>jUil Ijj4 61 
VK_jI UjUel ^ (i^ J.|ja oU ^ L.^^) ,^0^1 JUt^ i-Jlj^l 


6-0 Jiill ^Ua* (3^ Ij^lao 1^5^ iUi9 cjlj^l qj_»*ui>*lJI ^ iil-^l 
^ZXj 4ji^l Oli-oll ctjSJ .g^AA>al! JliJs^l Jl jJlpcLo J-SLIj 

6:!l-^l 6-« i35®*J^l Jl 1^ oLkijJI gju jlasm Jclij ^3£. 

jfl*JI IAjjIsu 4JIJ3JI 4_i,^it| 6i9 «dJi Jl ^U| /*'^^C>Lu?JI j|j_-**2JI 

^Uj Olsl^ J 6 j^^ 4jli^ 6^53 Lffj l^til^l ^3psl*a35 Jj l^ >* 

j]jAZu)[i l^ joIpwJI ^ ob))l 6^ 6^ ^^1 (J* «JIUI (jU .4AJiPw 

ild3*2_-«»l ^ J3JJI t>0 JbJLt J itjsSlI 6ls ^U)l lP-" j 

6l 6^ (Jc-^ g*4i^ jli^l J^L-p- ^3-6 Shs 6U-^ 5jru5 ^Lo j-sjJ 

^JasM3 Jiia 65^) 63-Ji*ij Ol^-oS^b ^13)1 ^ 1^^^ 

6^ 0[i?'3-3 6l® *6 ;JaIpco gj_c.jjl*5 JLi>^l (jciSjJ ^3141 Ol_ * * 

4a-aJ ^-ckjaJI J| 6!>taij 3tiJo IjlaA. I jJ^ SjlpsILI OLj^^II J ^L-A)I 

0-4*J3 a^Loj 

JIS^I Jt SjAaJI bjjJ ^ULaS^I Ol_«yU-o 6i9 dJuJ 

(Js- (jolipoV! 3 ! ^L-ajj3ll fjA t i IbU jjLf jja 5 j_ }Ju> 

'^5™*^1) OU^U^b ‘Cj-o^b 4pciaJL) 4 hai\ Oli OllflJI jo—su ^3J0 
f^\ oUUpJI 3! «(6i* fli—«’ 3^b 6ii^b>^l) ol_iAlb (-^3^13 
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ouljgJt ul 


•(eft" 633 3^ 63133 >S—y*—<1613 plSjjJI 63 t*H) ^b 3 6*30 

^3*11 01313^1 Ciltjo jt j—ft Ckftli *Aa 1 (Jliil J-w—Ul 

I -; -; SJiPttll C>Ij^ 3J1 (3 ^361 Oljl5f»JJ iIUj jjSl 6 ^5^ ^ 

ais 

Upoj'ij 5 Ip-T ^LjLoSILj jfli-giU SjusUJLi Sjlixill jl 3''^—fi 6 

o-^' J .>, 5 “.ufl 3 lLaL.-*u?-l 3 ^b3JI ^ C^l 3 >la)l Jfti" 

(j*,56o U5 «^pik6t ^513 63®- 5 jjJl^ olja jM cdJi J1 4 aLi »|3 

lpJLfi3 UbLa j;—2ao U |j 03 jiapo Aj3 ll«^ Ol—uoU-Ll OdA 

jl ^ jL_ft ._) 5 l^l> UaAj>3 J_ 4^1 Jjijy I* 4 p*^Ij 3 t<L _3 
OljLupJ) jAKi JaaIL 4x^ 3J3 La 1 ft 4 JL^jQwO J-*«J ^1^^ OlfrlftS^I 

«Luj 3I L^ud <j^“t> (3 ^dJA »\js d^jAll jjs < 4 ^|jxj^l 

O* <S3^ 0)3*^ 3! ^-^*3; jUli^Lj dJLoAa ^Ij3 OUuA ^3lJ.ftI—U<l ol - 16 * 4 ® 

SLoo oU-A ^3 Ju^liJb3 *«J-.a3l» JUlsL jU-^ J ^ ^3i^ t^ 

ol^ <« Jj^l» 3I 

jiA 1*^1 J i fl" ... ^ (JIaIdI J 3 tfir xJI (JJ 4 *J 1 

Jubla I .lUt ^ (^aULI o^* iijIj^J! IiIuaL^ q L . m > OLa^Jaa 1^6^ J3iiflAtiI ( j* ■u*ll 
^ffc j iLo) 6133!^ esL—Aiiulb U «u 3 (_^l OljLjij^y) 

ik 3 lj 3 J 1 ol—U1JI6-H3 Oij»3l*l>l i.6^ _^ai,—uiXI •teuJiaJI ol ‘*-b 5 61 ^sLaI .IjjiaIa' 

OUlJiPtluiblt 6*S ^3Acla JS-Sj O^La 3 as 0^3 "—« »a g;^ (Jft 

4P-5iIa ULaA) 1^3 Oalojl dJaJja ^^^3 tCojO^ Subtil 4 jjIp«iJI 3 

.JliJI ftjpJI 6 J-aAj J5a) i^3 44^3^13 ^3^A«a 650- 


^£ 3^1 ^^iMu«il 33 <LStj 3 ll C *1 flirtJ 1 gAjL«u 3 
iLflA- 0^3^ (jlft ( 53 —laib (jlJ! 5 jiaU 61 Oi—u»jUJll 3 4J3ji^^l 5jL_!^l ol 
JaL3 il—rtS ciwAAt—<tJI ola^i*!! PtJI 46aA Ijr^ J^—u*3 

i fl.un ^^^3 ■"• V ?'*y 4 Sl^ Jlft 01^3)1256! Uiju Ali 03_ft3ll ^1—^1 

(.IaaAJ d^jtiuJl ^)j 3 JI Olfluo)) ^ 43tuil3 ^ 3 aJM ^^353 g^ilU 6 *^^) 
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t 

«U-idol tliLb» JlJ9J 


4»ll» ^>1 Js Ijii jii3 <^; 03 U;l)| ^5^ j3_t .^L-LAI jLy-l ji* 

Jew eleut jljjSlIj i3j ., 7 j .dUJJ 3 ^ ij, ...h ,4 

.J-as 5 >H ^5!^) f^ipo q^l Jj ibjLj) 

ObLSLiill Jj jj5ilt juJ\ oUiSj qfLoapii«eo nU-^l j^SIpu 

j^ipbtu^ Cit^]^ Oljl^ekAJI jjo L^ ^ 

oljs- J1 4 p^) Ol^l Uitjaj oUU Ji J3P.JJI 

4 JU »1 hj^ CiUU 4 JUi 3 itt ^Islkj CjU^Ua 05AJiij3 .CojCj^l Js^ 
j^S t 4 x 4 nm .^.t ) Cibbliil^ ^OHiol) Jlo 3JLi^) OUftpJI ^ 

^Ulsl lylS UjLLfr (>9 4JU>| 

(CJjfu^l jjt C)l& 59 aX !3 2—***JI ^I 5 jl 3 JwjJI J 5 L_«(j ^ j 

clpol gjAP- Jji. dwj»uflJl OUjlp^ jl ^ 

5jU ^Js. 5^ jl^l jj9 ^IxJl 

J| dp-U- (3 13^330 ^ JiJaJU qu5lj3JI 01^13 pb^l3 <03__«iW1 
iaflS 03Lalp .^'Sll dSyte jl 3I 3! *^aso jp ^ 

^13^1 3 LL-u» 3 J «^3^ OLlft Sjilip J| ^IpJI j3i y3_u«lpj| S^^p-I jjt 

^^| 013^)3 ^U-Is 4 J 3 jtSU>ll 

jjaSj 4,4«^| 4jj9 <^L^y) Olc-jjlJ o-llsi Jp^ JL?-3J ^ 4jl L-tj 
^ 3 ^ SvAptltl ,1 LJ3JL-.W ^ ^^1 OMoUd) iJLwft 

Ciljl3^lj oasej JS^ . 0^1153 5 J^ 3! ^1S3 ^ JLp-t3 £;y^ 

) J^3 .(ilbSlI oILo 3! ^4) 65—^ ^ 0^5 *>jl>ll Olio 4_J3lL) 

4 J 3 A ^ Li—^) Js^ 13^\ jbUl ^Ijuj 4j3Uil (> JbOii Ojrol JL_ad 

^puafl fojb}] JptSJl ^UaS)J) ^ 4 ^ 55 —^ J^ <5;L.lu^b 

4 Al*lt) 01031*^1 ^Js- qjCjjlbl J3^ai>3 ciiPuaJ) illpJLI 3 ^ 1 .a? ..1)1 Cjll)JLPt 23)3 
^L-iuol ftLfl_^yi ^!3j JUic>.)3 dglhu ^l3l,)3 5—jilij 

^b^Ji ^ 5^1 43 ^ jpIptJiyi ^3^>■3 Jjie t^ 

g-Up^) ^>P ^JJ3J ^ jJ) ^>0 Jjjii ;ibb <^\^\ (33 i^UJl 

(>£ (lap 5^304*6* OU3iap 3!) OLp3Jbw (^l 03^ J3^ JJ l^ 
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ul>JJ.u.aiJI 


ojaj)5« ^ ^ o' ct*'«? 

"Lwhol 


tf * 

. •• ^ *. 




jljdJI o2«> U^l bLniJt d^ ^^3 

ijj Ji^t 6- Jl^ 1> 5 ;Utuci 5 ill OUjvIi Ja^ 

ip«. oi.lji!sl .l>- f<5lj3 C!=< 0*^1 £1-^' 1 >> 

<i>ia 1« jjl jjJJI S-J*' ‘S^’ -M-s Uu' O^i 

OsJ^^ 5^Uiuoi a- 5^5)51.) iijiiJ 

j^Pjjitl j3So .Oill^l Jb« i -(Ot^^ijsit) qitSb5J> 6^^ vl_pjb 


^Uk^I Ot^jdLI cI^L-wUj ajjS ,> ^ ^yu qy^ 

^3^ 4eU«U US3 ^^4 6- ^ £“ 

Js. .ljSLa >3 .Lto5se93 ,^1 53-ft*)l ^3 1 ^* 1 ^ q 05 ^i ^^3^ 6 ^ ufl —^1 

Sjli^ ioju. q-i 5 i S^Udl Sjl^ Coi^j^!! (^IdaCL^I jl 6 ^ 

49 q»: ^153 i U SiU ^ 1 ) ^. 5 ^ 

■ A><n 0 I 53 *- j^Uj i> il>^ 11 ^ 1 ^ ^L-UJ 4il ^1 «(ti^ Jp^l 

.ajlj 5 )l ^b 5 A> 0^5^ SiUji .^ 5 ^ 

Obxlk^l i Uul 4 JI jLio ae3^b Uj5si-i i3 55lj5Ji qob ols <o5J 
0 UJ 5 JI 3 aj 5 JJll obl^iUpJI SjIpo ^ 5 ^ i d^ljj^l ^3^ 

^jSm Ux> <l:5)jilsw3 liAiS 6-^ OlpJJawails .1^ t^* ^-^^*3 

^sJaaw Jl >4 ^ ^ £S>3^' 

^yi J*i3 3I 4J3IJLI ^bl3ic^ jt-tu 

tP-L-iuo^ )3jU>«iJt JiL^I t>o 4A]i?u> JlSL-ili ^«—**o jlviJJI i>o 6* 

t» *• * * > -3 

.Lo Ji jlii^l 0*^-5^ J^ (‘Ap«s_ua,l ^Jk^l ul-i 

««^jufliuJll»3 «q^^l» 0(4 <Ji 

objl »3 «o;LAli 3 lt» 3^ «6J>Ut»3 «oi*5UI» jy .JlUl J**- ‘0^3 


310 



«(jjdiai UiJb» AiJgj 

as iLaJI oLpJla^l dJ^ jL JaLw jl 0^3 ««J—a*JI 

»3^ ti ^LJtyo^l 5 jl^ Jos! 

03 ^ 3 *J al^Sl) ^Jasu j! 4 ijii^ J| IPiuj ((IajL* j 5 a U 5 ^) J,^ 

.«^jP» j£. 

4 ^ la 03^ a 5 i<Ji 5 jl^l jl® c(3>!JI oML^I > ajax^ j) JWI 

al>SU J^iPai ,jSm Uj3 < 4 iPl^iI) 4 ^ 3 ^! <> ISlki ^3! blah 

g *l . ^31*2 j U-i (3A^1 ^USp-I l>l2flA 453^ Uifi tqjAijetll 

S39 jjs «dUa J| 4 sU »|3 . J^—^ bL^L)3 t^U 

*^-^5) ^ait2__«J 4 ftllpw» Jb3^ 1593 U5J3A ^ OlpJk«aJll 

Ofr} ^5^^^ isaaiil ijLw^l oLujU-lU .S^voUtil ^3J^I OlSilall 

(JjO 4 *. 40 , 15 ^ aJ3J j a)^! Saxi djL-Aj aii ,4^Ui>yi jl3aVl3 JapJ)3 

aJ3J iiUaj3- 4 jUpi 3! e^jjt 3I C)LflJ3J) 3! 4j3ltl OLil3^lj 4 jcj>>I ,, <«..U 

aJ3J otuijU^I aa^ ^j ^9 ^ 0^3 Sjuaj^ 0|juu,^3 (jbM 

-■* « - *****'"" 
qo Ift A i fl . ’i (^1 4 _ 5 il*J) joau k.i hpo a^j^l ^ Sji-jap- 

Ja^I3 (^Ijj ^iU-) ^Lwx^l ^^aio (5! (quiJbiikLI ^^>1^14^13 ^I3jl3 JUla^l 

.(1 -14 J3a^l ^^1) (4^Ul>!if)3>4AAlabiJI 49Sb*J)) 4l.ia;Jl3 <(Jjaptll 5^ 45ilt) 

(53® 03^ as (3 iawXptS— m^I OlpJJarfill ois 

(tiUa (J| ^Loj .o.*ulfl aj^3 ( 4 pjbJI ^aJI Jajl3j3 ci^LuiSlI jUt—uiiSl Ua^ (jlfi- 

ajaJj tSaJI a3aJ)3 4 _p|j 3 Jl CilSibtJl ijAJblj t^ 1 :i>.Avla« JS^" l 

OloJ^I jb 2 ^l 3 •<'< 5 aJl 3 » 3! «a—Jl3» _5 4 j| jt (jSl «Mib3A» ^3 

3 ^ b 3 J^ b 3 ^ 3 ^ ( 53^1 o' 3 i^b J 4 (5^ Jl ^^ 3 i 

JajpJJ (_ylsit3 t^ULa^i ^Jl 5 a 5 jilPtAj) (ilia 4i^3 ajt> U ij Luo3jo! 

(J ^3fA g JI ‘ 4 ^ 3 < 3 ^I 49 ^UJI jjo ,3! JSLoJ fjs. 4 jja 33 

« 4 ijaj ^ 1 » J^lio ^i gestational carrier «J9b» ^JLL-xa j 

la| L el3_««i) 4 l... ^t aj (jJ U<xp- Jlojw 51 jX) (_aj^3 aip surrogate mother 

(Jl 4 ) 3 ,taltl 4 ^Ulo-^l 4 a^l 3 <(^ ^Jlpu—uJ C* 3 l 5 

•b^b 3 ^ Lla^jjo (a^j ^ 3) tJj Jb ll ^aJ^ap-l b&^3j 4jlfi-aJl3 
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^tj^l ulji iiioHI 


iU5«Vl/^5;Vl OUl^l C>* JlSL&Vl (1-14) J5WI 


(jtAiill) 

JapJ) 

(^JaoJI) 

abbtii 

(^Li^)) 

4jIpjJ) ^53 

Jii] 


+ 

+ 


+ 

- 

+ 

(iJLo^l ^Vl 0 UU 5 J ^loiC-alj) ajJj 4il« ^1 

+ 

- 


jt 2 cj^ tj* C»LAj 5 i ^ljLi»l-ib) ijbu; 4;t«» ft 

(ibjJI fill >. 

- 

+ 

- 

J,i&pJ)) jLo^) ^JLol^ 

- 

- 

+ 

OLaj^JIj 4Pj}Ia 

+ 


- 


- 

- 

+ 

li '•• * 

qui^b 

+ 

+ 

- 


+ 

- 

- 



/i 


+ 

+ 

+ 

«i5.itil2')» y1 

+ 

- 

+ 

Jjjb ot /Oc" 

- 


+ 

4j3*tt Oti)5^b 

+ 

- 

- 


- 

,..„■ »...-.. I ' ' --■-H 

+ 

Ct^b 

+ 

- 

- 

quptU J iflTrtfta 

+ 

* 

- 

9 «» 


aiiaat jlsA^t ^ (>• 0135UII Ch» lift Zf^3i :i^iU 

Oi53> *C^ <i 

,^5Jl^l Olft 3*^3 


nature-nurture 45 _ ..ublXfl ~ ^ _J8*^1 ^j^liill (3—e ij—^ 

Oljl3^b (Ji 6^ 3'^ <4^Ui^^l5 ^b5^' 6^ ^ 0UI^!3 
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«LUisi 


3! «y^l» bl^l^) «^l» OLuflj^Jb iipjjitl JI3 «Vijl» ^jLe ^3^11 
^>l*il ^Js- \j£’S c(ik 5 *floJI «^^l» 3! «^_ya*A»JI» 3I 

(> >-T )iSJ> jjxi 5513 / 1,3 3 A < JiiaJI 51^ ^ JSLi dSjLjm li 

Jj^xJl3JI qo dSiUJI ^ JaIS^ Jljii^l |j^3 .(^133/1 Jl)l^lill JlSs il 

^3 Srl/^ OlpsltajtfLo i3 Sj'i* SU 3 4 SjLJm ^Ij3/I J| JflJaJl3 

j^^^^patriarchal 4 j 3 jyi 3 4 jJuJL 5 s/I ^lai/l 0/^3 

(J| ^3 . *w l LI C)l. II d_*uljJLll jjQ vil ^ ^*/ l *^3 

Sjui^ Ctijjii .•g ill Jia (J U .4 Ji) (6j>oIaXI i^3i«Sll / 3 lji^^\ 

qS- (Ji> ^>^1 tlbubSU 4 Jl^) 4 AjirLI OL^jj 03^ (j ^i>3 ^331/1 

i 27 ) Jil> 03^ 20.2 jl 5 *2009 ^LjiJI .SjL-pdtl OUii}3JI ^ 18 

^3} 5* JaJs 03^ 5.6 (jiuiw (jjff- (Jald ^^JJl3JI jl »-1 5A j3_ JiuM (iSLLl 

£—* O3 JUJs»yi <J 3 Sll (Jx- JL_P'l3 ^1 ^33 /(jl 

Olt3APto 5_^ 0^3 ^ 

^3.0 (^m j 3 H) 03*^ 5.4 <Jl_li)l JLu-_uf . 4 ^ 3 ;^I /^3J^I OlsilsJI 
W 3 ^ 5 ^ 3 ii *^13 5* 03— 6 i '^'3 5" 03 —*^t»u JliJ^yi gjAP- 

5JJI3/JJI3 3! g-33 /o! 4 i>-33 

JajIjiJI Ij13jo I3I1AA ^lia ^Jl 53 Cj^Ijs- jl 
6 i'^l 3 ^t gji—J ^b3Jf 4 L*a/l gl 3J—o *45133/! ©133 Lo il 4 _^Ulj^^| iLJuIlll3 
^ 33 ^ LsaIpwj ^3 g—l^i/J jJab ^ 

g^jwj 3—«*J) Jli^g/I ^Jasu ^ Sr*^^ < Jlill JL^—« .OlSilsJ) JISL_^I ^>o 

Cil^l Lo (_jZq t 3 b 3 ^l Ju«lJJ ^14)3 ^ 33 la/) ^33.*uXI J-aip «3 (^314) Otjl3A0Jb 
C«S 3 9 Lsj.if:. (333i/l fjOApJi 3L_jIo- 1 ^Ia 3 t::__«»l juI^^j *JjlaJ,! c3 .^b3^t 4 JjaJ) 
(J^) ^Ul3l3 0^*1113/1 gi—> ^b3*l (i vibSL-Al/l 3! 4^133/1 iLaJI 

<JilaJl gosJI 3^0^ •( 631^1 gJjJl 3 /l J^l jSjj UjOfi. *Jli4l J*-—<*> 

(3*i/l (JAJa/l 03^ JUji^I t 333 ^^ jaAPe/l 3Lii>| Cx*j! Lo (^^*0 .1 .11^3 LflJalc. 
3 * Jik/b ^133 iLo *i3:>3 3I i3:>'3 jjs *^ ^3*3 .LJI33 ^i^Ldis 4__i3jjj 
0^^ ^b3^l ^is/ .63^^ 4 ^Lo.It^ 9 l Oglai/I ^ ^ I (3 
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oijljgil uijJJULiiuJi 


JjbpJI O^U jja JoJS' Sjb)ll 6JLAjL«iUO 

Js- jjlbJLftL_4*» 4iLw»u ^sJJI JAkJlj 4^b3 iLa OljS j^vi- 
J.alaJ) JLft^l 5jtS Jxj fjs^ t ji ft l fl l o 4jl 

Jbu 

4i^> Jp >.T JJi ajjif ^ aJIj^J! C»)Lai \3 ijl^i J1 hs^) 03 a}) ul 
itJ4 io3^i rt> 3 ->}ii j5i 4^1 jij^ii) 

35IJ5JI J 3 ^ S^Sj JeujJ l^|9 ^ 0*3 5^5^1 /Aj^j^I j—^^l 

CitSbUJI JaUS^ ^Ij^JI S^SJ ^ io^x^l /S^j^l >^5i?o 

Jkjj^ ^^Js' jA&ffo SibjJ 4__>lj^l j^jJI IiIa (jl 3>x_<J5 

^yxAffti\ jLiyl^l ^ 4jifllf»)l 4j|^flJI o—^ 4^lj^l OLo^ix^l o—* 

jt5l 5 j ^^3 4_j>llo Ju)):dl <5 S j— jL2j>^I Ol —o .(^5k]l ^35^t 

iSj^3 ‘('^bjjbjjl jjA M 4, ft 11 d^lltl (JjJpelll 6>Xft) jn—5^ts 

3 I ^Ij ^bbJI iJliX) clji^ iJ^) OlS^UiIl L^lklptl—0(1 

OljJtA)l3 (^^iot_Joil (jlj3ll JyulewU Liut ^3^3 «(jJ'^l3^l J—^Ij 

JJbo o* f^offLtuJi v_ijjsll1 (JLp v_oIia)) (jj —ofcill ^^L^3 

^|^1 ^1311 ol^l ^ 4*_-a(l3 ^33l^ (^33^^ (jaApJ) 

Sfil_a(| JUlP'l3 tl^lA 5a<v>,„.«oU C)U 5 JWLl 3 4P5aj^I 4^b3ll 5iUI 4^3ja^3 

4^)311 OIjuasu ^JLC■ »3iatl cLfiij ^ (3^3 

.nwajlj^j) oL«3l3ai 6J><3 s 

OIAj^I Sibj \X/t (535^^ Jilaal jL-j2^I o]k ‘0-^3 

t-i,. Jlif ^u*J dJLaApc^l *- at .Ax^l^ ^i n . tf^ lptJi 4 i*j|ji^l 

^ jL*il«ifVl5 *otSL-«Jl OliAJ OlSil»)l JJ1AP03 

jIjT 4ju^pk-Ju]I OU^IsloJLI >*M^t tJL^ 03^ ^ CH®3 M >\ 

U3J^^ lljli 1*3 «li3L^ cfl*S3 di «iQiI ^ dJLjaj Ia 

,4)JJl£kAJttJI <tj QUA4lf b (3 IJijIjLa Iji 3 i ^S 0 ^ ^ (>03 <4l3t9 

:Jlil) Sj^olsiil 4 j:>^I ^3^1 003 ^ j-o ^ <J1 

JlIP- jbAjuodj 1^3^.) <(4jk_4uJij^) 3! ^.^1 3^ 4jiiJ33Jt v^l3i^1 
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I Jt 

«LUdli9l LLi^» xUq} 


~ J<S< w < U - (jl5 lij Ux' ftjXI Jftl—« iIj JkA fjja 3,._lAifc«t 

f>Sj jl J| jlj 3 _JI liwSy JD 5 . 0 P 0 jeiApJI jaetS gShij j-jbSJI ^ 

.^1 jJI (>** ■ *tfl3 (^3 tl (Jl ji^ (^^1 4iSj^^Jajl (^ IjjjiS^ jjJI j 3 Jj 

jl ^A_-«;l» l^l ^Js■ f3d W 1 jT 6 ^^ ^1 Je 

4,ftJ Lw; . l l OL^5l3m ijs- JytcutJ] j^jLC' Jliil Jm <.i b—^ 

ylat^l JS «<Jlki>l 4 jI^ (i 4iiLlj5 ^I (jl^ ISj .((jj^lj^JI jflpuLlI (^jJl 5 J 

^>9 l 3 dJ 5 (>jdJI d:J 5 l 1 ^) 5 ^ (^1 

Jl 65*-*4 j^L*il ^aIpcLI i[)ii Jaap- gSl^ Jbyi iji. .A.CI 

.Jlj^il jybipJ\ ^ 4Aiyi jdO 

5ju^l 

4jkAAiM»Sfl5 t_AlZp <;0 [XjiijC- c(Jji£loJI IJub Jl^lp 

>»^ l <wUi^ ol.—<* ijLa^I (_^JL)tij LouiS 4 jijIj^I 

OljLii>VI ^IJjptLctfl Jo )^3 OIs^UlII^ ^IjiSJI oU^ OLlfilJ 

SjixLuJJ Lmj ^3 JLoopJLI j5^tlU jcXh 0 c_Mlil C)LiSj 3 ^Ij^JI 

XjPiAlJI^ i4jjJaJI (J&I 3 jJI jJaiJI jou jaSLtfuJJb j*l 1 j^I (JLp 

Jaa)! dAwb ds^^AJM juJij OLuptU j aI . 

iS ^ ^Li-oSU ^^IaII SjL^I (33 U^ 

ijA I 3 JJ 5 jioLpci! 0 ^ 31^03 «ii5lj3 OLaj£5 «J.ia9l» JlAbl J| (^awJI ^ 3 ^ 

oi-iXb gwIj^J) /^9^bT tJ>j*il qJj^psA JjS ^LJLal ^jo 

4^5aSII OlsUnJI jjo dMhsxjn Jt^l J| ^Uli>ill tjlj^ll 

^b 5 outlaw ijs^ J^^apJI J| (jSt—«Jl 3 c^b 5 ^^ CjlsUssJb i}b5J! (jLt ilLSJI 

fjyas>f}\^ ilLfiJ! 4 Jjv>^I Oli^bJI JbJiPcli <533^1 (JOapJ) joocd (3^ duiOff^ 
iLiiPtil LftijOT gA Jl Lii^ (CijiJJ ^b 3 JI CjIj'J^^ J-asl (JLe 

. 4 J 34 J) J 

44 f i< * Liiyi Ijii fbS It jljjlm (Jl Iju^ (3 (3-^ (JUg^JI k3JL-^3 

ji 4j>l^ iiilljb i4^L?o^l OLh^jI^XI ^LXffrT fif^l 4lxoj.Xl 
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iwljgJI uljJjUOflUl 


4JL0UM jLt iajCT (> 4 Jl»i 5 d_^iy J3I9I a_j£iiL 9 

Uj 5 d (^1 dJi^l OtsbUJ) ^L ir*^ ‘ 1 4JLo)^ jjx 

JjL-ii»j 5 ^iulall 3 iL^^l 5 0 IP 0 SH 3 (jju 

3 aaji 3 Ot—«L^l 5 ^l«)l SjLjuJI^ 4 a ;. « Alt 

.5j^UtJLI 51^1 (3 SljjJI j 5 jJ 

fjf’ «4^tiPo^l3 iJljjJl Ol—uijLoJLI ^tkifl«S__44»i)l oj 

^^ol ® 3 ® JlPfc^ t^l 5 *^.*^ «l^I—tuSLla (3 «*U Olpt Ua < A^ l5 

j! jJia IJkS^3 OUl^j^b ^^paJ9t4SJI dl^L-uJli OlsiWl 

Jm 9 _Ju 1 J 5 juj> iffuflD Jii» ioWI i 3 C)^5«3 dL-lA 

t , *iHf 4i1 jojvill QA t^JJ) tAjujstl jl5 Ul t^JSiio J^t» J gHalll 
jajouiuJb jU^U) SjidUdl CjUjUJL) j-o IjruS j^xh ( 0^3 .^ 13 ^ 4Jlj3 oU-tf 
OULojiH AJJb j5p «AiUi Ji 49U»i3 .^Jlj^Jt Olft^t 3 ^Li^t JiL53 
6 jjJu >3 j'lV irtS jw__Jt IajnIsj ^^1 OL,fl»n)l 4 ji_-*i»L»^I Ujl^iSlstA ^3 (3— 

.LlUial Ji (i*jJ3xlL> 

U^Ip '3 L^U i^L&II j5U4*iJI - ‘Ajlji* 300 - ^b3^' Ob*^' 5j3jfr^ 

dKJiJ «v>b 3 J^ iaaJJI Ji i5^llaJI J a^lH 4 ) 31 ^ <U,I IQ" tu 

lu^ iitf3jiJll io^cjj,] ^b3^^ ' * ^ * I ^Ijw 3^1 USjOS J Jaas 

Jb 4*liJf3 iS3^t ^>SJ .(lAj3lptJ Uj3) 

.iailill JL£»-^t (3 ^iUi53 clijl^ j 'is»3 »J^ Ol>® 

•**••*• * 

■^sb 0j3-j5jdJ 6jjJLi}3 JitaJI 4 _JUIaI J* v>**i '^3-i 

tju^ ^ 6^4 s,T jaII 
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DNA uggill LAcxaJI (JJj 

qjulJbJI 4J;klll uy9 

■■ ■ vn 

OoJOAJt OjgjQjUUl 


UgjuJLogj .auii pl^g 

WILLIAM C. THOMPSON 


jOAsJt jLl^l 5 JL.j^ (4^IjlJ) JlIo 

4it j ‘‘^DNA 

Olj^ AlUj .^^Ljapjl 

Otjl^l 0 ^ ( 5 —<4_A5l9di L-C-IS *5 
dpuffuotl 4 AaI 1)I (ji tol j£LqaII 

(5 OUL_ftiyi fiJufe Ojj3EJ5 .4.,..^«.i> V 5 ! 
Ciiij (_^l »*JUrUa!iH ^lpex> Cii^S 

^UalJt Ji^ fjja jjau J1S3 .j_yiP05jfJI 

» 

Random match probabilities 

^■ 6 '—f^ dj^l 

4i g t ^ (J| Jj) ul ‘<^ 53 —^ (jOAcJi 

jb.p.ADtU <L-Jtin otjLjt^t (j (#) 
<3 di^Lwi cDNA qt**, 

JjaaftJI 





4 ^ 

«^tsJt oLtfL«Jt oL^Lo (3 
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qjjlj^l ui>,UiJLlUJI 


^ULim ^ ^ *jiu£^\ 4^1I£a 

Cubjt^ d[ L^Jbu joUfc^l ^jrp J| Odt ( 553 itl i>u^ JJU3 J 39 ' 

JS (^IjlxII (3:^ 0!^ «ltsi^ 1^1^! 

jytt (^lpb 03 ^btH ^Jdl ^liMittfl jOAftJI OljLi^l ^JS' (iUS 

jlS dit dLiwJ ^jJI IS jjai c^US^PiJll O^apJI tk^ ( 5 ^^^ 

aiT)» .^jj) ji^i roiJb^i 6 bdi u 

lJuk US P^l^jmX\ 4?hi «>. otAUib 5uaji ^idi i^Ui>ji ^35-Ji 

t^ 55 lll j&A^I Ctlil^ BiAaISJ (^-^ 5 jUI U^ Ij 5 d oUaiJI 
3T3j^ us <Ol>(^ dJLAt^ jl 4)3 U •Ij^^I 

^ 3 JjM (^UJI jia^ «!.kwill (jA' ijtyaatA OljLl^SlI jV 3 -Oj 

^ i>^j3 C33 43 I 4A.<ajLll oUa^ j;ub ^JLp Ji^l J*^5 

.^IkII OLuiLs ^ o^Sji ^1 (^IpJI l5>310«aJJ (jSj 

iJLfr Uui jbuqdli David Lazer jjSI oj^ t^iJl oliSJ) <JIUI J^—^ ij^ 
DNA and the Uh^\ illjjdl {*Uai 3 DNA ^ 33^1 :iiUS J[ Jij-JasJI 
Oj^ (^1 i3j—kJD U_w )3 UmM ^jl2j t|JLJl 3 Criminal Justice System 
^ j! 03^ o—A (dJIJLsJI ^liaj DNA (^53*11 pQ-^ojdl 

J| *L—ofcUb ( 333 II) jOApJI OljLl^l ^Ajia£^ j| ^>?o 03 J 19 ' JU^^’I 

^ 3 ^ d^^ll ^ '* U OUoljvSVI Jlp '13 4 I 3 AAA 4 A i*. Q ^ C iip T .4ii /? l (joI^aSI) ^kg^a 

•4dolAJI A^ttfLuuJI 

4* 

National Research Council oboSU (^^ 3 )! ,.>*Jpd,l jJiol 2009 ^Wl (| 
jjj^l jLj >3 jlas .^bj^l 2^3 (JIa IaS^ Ijij^ (NRC :)jLia 2 ^l) 
lo5^ .d^Aladl ^Ui^l dJ^SlI OL^uaM JuJlr) 4^^a1aII ^4*.fdSH ^ IjrJa^ lj^4^ 

«• 

4xl.<,fl.> 6 j 3^ .A^ ill (3A0cltl3 tki^l ^jSU) j^lJlil (^l&i - 

OJlib ii 53 ^^ jLAdXail ^ 

~glgL»44> .4<4 ^33^^ (jOAipJI ^dj Jiad 
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oJLbJI 4 )a)li DNA ug^l jjcuoJI 


jSpH jt t5j^5ill ^^1 CtLoiaM jj*2j ^JUL^] 

^tS^ ^ U - 65ii0> 

(UyaxA (^35*11 gOApJI Oljl^l g! jol/il ^OpClJ J-oiJI tJub 

c^U^L) (^53—iJi jflApJ) »lJa^Stl jl «J5—«(5 .IkiJI ^ 

^t^9>t (J| l4_^ <1*3.5 *b jjSH Jkli ji fl i-Jil jt5 

^l«U iMpoSU jija 4 J 1 aoi^ U 5 * ^t ^> Js. 

^ ^S3^] ^L^] j£. ^^53 ^3^1 oljU5-l jl 2009 

o^tiui jbj^ jL jilp-l ^1 ill <vs>^i ajLijJi aji^i ou-aAs 

jOcaJI ii. 5 t ^J^ Lajl ( 3 j, t ^3 (.jUokl * «»U 


iil5 Ol^la^ ^ j) <ja5,opJI 4 j^ 3 Ja *(^35*^1 

gSUJI ^aJ (| j3^bit Lo IjjjSj ^3 <*UaP-t £jS 3 ^Ut* ^i-^3 3*fltill 
fi «3 ;|33lll j<xw>JI OljLfJa-l jt i| tili if 4 jl ^>8 iJUp-^t 


oil^l ^lai> jl jjji (OifloJ) jx ^cpuall jopcAJI 

if <^lxJ) OLrtL^I OImSLx ^Jlpo 4J1 jJaJI ^3 pCL-«J <Li U JU 

* 0 

J 3 P- OUUiJl 3 <(^ 33^1 oOApJI OUU 0^)35 ^*-<-33 J 3 P- OUiliil U-^ 
3 «,.. « >(Lm&I) ^JoaUI j| .^li^l ^.5^1 OljU^ (^ 3 £oJt olJl ^(pJf 

Jil^l v33-^3 . 03 ^ jl i-uBo Ux (Jal tia^l JIaap-I jl ^ *t | 

4JI^3 4^1 ajJI ^ ^>ljO jLp-SlI jx jc5 j 4 JUpJ| OljjSPtx jl 

JJoi) jLp-SlI jfl*j (| 1^13 (Jljufcl JaSpo J^I jx Si 3 _pJ) 

jx ^j 5 ^UpJ 1 Uj^lao Js, JpIapJIj l^lJuax 4jl(^ J^l jx OitSLix ^ 3^3 

dAtCkfi- 


Ol&»Ua 4 

OlfljLIail jl filjj^l jx .5<XA tX^ < 6 jx J 3 ^ v 533 ^^ jaxpJl 4Jil Lojti^ 
•(333^J 4J5!>II Oljl_jip-l J CJlS" iUtUJI 

oUa> j joUl 3 A pUa^SlI t >8 ^ 3 >^l «>>APJI OljLlp-l jl .:biill 3 

.Jonathan Koeher J-J 35 jl 3 U 3 ^ ISS 3 .^ 331)1 jaxxJI 4 _fol ia*pa,l Lu^\ 


319 



^ij9JI uljj molU 


>M) ^l -^tsi OSJ^J Oi^* 

jflApJl ,J v 3 jUa 3 tkp- 0 ^ 6 ^ Ua^l jL Jai^l vS>?- 

*>• ajl^ 1 ^ ObUi^yi ot 05J5^ ^ «^35i^l 

£&k^ ^1 jLs^l W3 IkiJt qH *5jjjA jifc 3I Sj-ijA 

CAj\^\ Aijf l-r^ 0 ^ Jl )>> <J-i -^3 

03<r»S*l di-iJI dai^ Jl VjJU .4^isi Jft-^3 o2»^< 

yb ^ U *C»L-*#U-«il i^*-^l 3 S SUkSJl Ji^ «(j^ 33 iH jJxAtfJI 

3^ ^ J< 3I ^HL/^ OliU^l t>® t -An *Ua9>^t CJtJ IS] U 

.lyu JitfiU ^ 3 j^J Ol 3 iai»)l U 3 i^Uap-t 
3 ; Ojji jt ^1 6 - 4 il (> 2009 6 Uj^ (^ 3 ^' JiJ^ 
j 3 yJl j£u«J! jLli-l at dljot UJ .aJM aJ:^l ,1 Ui^l 
6 dd> 6 -^ Oyts ^ 13 }! <J Cft^* al» '•CftS5i>j 6 j-» 3 jl o-^ 
ot 3 ! kki^^ SjJL-ftJI d3Ap- J«Aj l^l-iia ^^33J1 U-yoAP- 

^}^3 .«uhSilku U-45I tjapjl v 3 -i>^ 0 * i^ 33 -^* (> j^ -“a i sp «A 

Jj^yjl Ji^l jj# UjbJijJM33 j-o Jj 9 lla^i ^^J^X^ap jti 

)juh 3 /®*«^j^ 33 -iJI oflApJI JaIpu L^ ^33^3* 1 ^ Jl 

JuStlJ) Jl Vi^d UJlI£< tJa^t klitMW (^pllp 3 JI (j*Jj^tl ji)^ jt ‘i—2Spt j^ «^*p«d 
jUp-i aiisid- oiajIUp Jl J-P31J1 juip-) j^i ac-ii* 3 ji 5 aj^l :»yr 3 
aJi^l OLojopo j^ <539! 1^33^1 jpApJI j3^ olj-*<t jl *( 533^1 jpapJI 
Jl Jj.P 5 iJt JUip- 1» jt 3 A 3 (^^* 193 ^ 1 0**^^! ^3 ‘iSj—a^b^) 

tSUS jlS^ 5J3 (^^Ip-) L 93 ^^i jflsw IP)JjJpu 3 ^ ^^dl 

lOib ^jJ jJuiOp .)t(^ m7mJ ^ vijlpu^ Jt)^ j^ 

OVjLsX JjJiPtlll jl .j'^b-jotl OJA JIa jA *3!—} ^tj <J-j| 5 lj 1 

Proficiency SftUSJl jL_j2p^) j-a jL <i 9 >tt t3 JJi * 333^1 J^-^p-I J Ua^) 

JlC’ 3A3 * jj^Lstll jjiJ) OLjJU >^13! (5>?’t ( 3*^13 <*ba^^) £;393J test 

jo iai^ 61 poSU (^3)) (.)**tptll Jd->^ (jt JA2^t3 .^^^^ajUJ) OUjU-tb <lLLp aio 

.ajLJii OJA (jSiii tajo* 
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oJU^I ol isA DNA uggjJi (jOcCJI (JJa 

(^55!^^ ^ ol 

AfA Ic 6J^J^ j..jjt&dt 6<Lk oL-iiUx* ^ vltjkgtS? ^ L-jjj£i 

U5 jjA 5I ^L-iWU SjdU ^tJlp'f »Ua»yt (3^ jpb^jJ <LjUS 31 
Obtj^l 1^ .»Ua^^t vltJUtfJ jl 1^1 ^wojpkl Sjl.^ 
tUs^yt iJamsmU 4sy t y 

^Li ^ o| ^1 ^ iUt, At^U 

(il)jrl7 5 A ^JfxA»lM OtjLs^l i .tfeWt OUfUaii oL»m4 X^ 

2it»L^ ji jl obc^i ^ a>dLjb aisL^ j| ;u^ 

JiAi .ijiiiiaIama I a 1 0*tM..r>Li OImnI ^ 

Jj>jJI Ck^Km)! ( 5Jii^| ibJuliSSL-iiy( LW^ XaS^tffclt CJkfl 

^Ik* tjl (g(^lMlA ^^k&O •Uip S^Xfrl I Mk^} 

jl vi5>«ll 6^5 (| it&dttf' ^ Cu^ 4Ia^ 

Cibj^t Ja ^UkUJI ^ >JS' 1^4* OU^t (,1*513 

*U>^t hj 3 ^ ot5 cc-^ 4Jtllt Jtt—^ /*^Cold hits dCkjLJI 

JUud ^*** ^LgJ^ Vk^UfiZ^f 3i *<iA^ -frlj 

OUl^ OJL^tS ^)£iaa) 1 i Q *thl jti.i,.S^.tl <4J U^ b djrd 

o^z) Iju Jk 1 1 Mifth Si* (jtS^ jl^ CIajIS^ L.^jiSJ 

jU&XI ^ ^5 a 2£»J «}^-^^| fJI Iju^ ^^5 4.oL^tSP^I SjAi^ ua^Jk^ C4^3 

jijiPbLI ^J3 cL.m 3 C-utS c^Ji^t 41^ ^jja f^53Jiit ^joamII 
^UaZit 4JL& U 4*^\jajii3\ Ita^b Cj^IS <i.^^UZlt j^lj— 

(3jlki J| ^>p ^ dSs <JUb 

^^3 c3 4_(cSft OljCPtA 3 Obl^f 6 Jl£^IS 

.[^jUI] ojkpS C*U^ ^ OiH iJjUu (0) 
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qjjljgJI uijiiuiOJI 


CJU-d 083 dUoS^ '-* 05 ^'^ 

1^32^^ iioj>ii ^jA ^ Ol.JUwJI vlt 3 l 3 o^ *3^1 6^i6 3 .UU^ 

obuSI tSdjb ^ 6 j5^ ^Uj^I oUjk^ 

■ .MjsbU- f is:»1 J1 Oili 0 !i)UI tsLb 

OlfrLn CtjAteLuMil <1^1X1 {j^ ,^^1 1I13J5JI 3 Sd(^ C4JI&3 

^1 «(ji3^Uk HiiaiA ^3,jUU» ^k.-«fb 3 diMU Sl^l ^ vliffull i^o-pJ ^ 

( 3 i 4 ) ICjIjiiLiarfii!^ 3 Jo^l (3^ 3 P' 3 S 2 a ^ ^j 3l)l (JIp 

jSIpmJI Cftiifr 3 OLtfJuiJLi» {^Js^ (^33^^ ^^3 i^S/uJI Jj (JiaJ) 

j34Ai^t SjLftL.«uA ^jS^\ Culi 93 J3SUI Cij3S».iwJI (^2^3 

.t^^lj 3)3j cAil 300 LbjJj SUlSuft C*sub^ \J^ ,^k^l IJub iJj— hxI 
^ t*|jl Ai I41SJ 3 ^ 1 ^ O <<iJ tfl^ &|>ll 6^ ^c^l3 

(yk (^331)1 jPApJI OIjjIm 1^«iiVw£<*J (^I OI01—whA ^aJuaI 

(^33^^ I^maapo otu^ ^jUaII ^31aJI v.«iMHil ^^mwo oU^ 

Ol/Mfr i| tiA» dtyil hj^ 0^ (OIpumXI Jb jl 5 (^JJI) 
2*^3 3^3 <LJil»t^l (^332)1 j£u.apJI OISjUaJL jj^T J^-aIpu dLA>3 
i!ioj<it djbj vr* 4 >frl 2011 ^IjJI .ol ,l*w)l ^Js■ 3 . SJ>» 1 »- OlA3ljtA ol .Srfala 

J< 1 ^ (^33^1 ^>aaJ>J) ijA Ob^ ijfU OIaIp' l^iL Q> 1 ^ 3 _Ayipl 3 cJI 

OU^ ^ JaIp- LJapJI . 3 —llstp' ^i^p’l ^1 ^>^1 L_a 3 -i^Ui^l 

JLp-t .2001 ^LjcII 3l> o> 3 juAA^ J>as2j lAjUl^t (4^J (>* fx?>p 

3 ji^ ^ (^33^1 4 ..jAap> i 33 Ua 3 S| <3]^ «itl Jx^b U9J32A jl 5 L^j qiOl^jJI 

IjlA JL ifa Xwl (Otwxil ^ (^blpcfl . 4 p(_^i^t ^^juUk f^ya 4 ji^l 

3 iAjuJI jl QA ^>^1 (Jl^3 ‘^>?^b Ijap- (JUJI Jj^jil Jajj q|^ ^ IIa^ <b 4 .* 1 AXI 
(3 0I3* 4«* (jA wjAj U ^Ji^5 (jliJ) Jj^^l 61 ^ 6^1 Ojf^ 

(i J 35 i 11 J^J} « 533 ^I -«pJI ^ LoJJLf' J3llt ^1 Ua^l j (^1^3 m)\ 

(3 ^^3 (J3^b 3 s^ ^ (3 6^*^^ <4^ SU^I OUW SJL-P^t 3 

3 ^JLAi) 3 . . 4 ^,a)l ^ ^tta 3 {^ SctjLj 3 >j^ dis- ^ L-a cL^J 3 ^ 15 ^ 
^Is^ j^iotA j! j3AAPcXt <^j^! bbJJLfr .2001 ^IsJI ij ij 33j%iJI 
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oJLbJI ai^‘^1 CM DNA ug^Ui l^iJI 

(cAIim jJuojoS fjifji) CJ 5 jMf* jl 3 

.dollar 

OL^ ^Js’ OLo^iau CjI 8<riL ^^3 ^Uys »Ua^) n** 

ij^ «LJl^. - 4<jj3 Uj^iJIS^ ^ OilL^ ^iyi^ 

ajUiaji oi.i^yi J3iii ji oy wi 6Juk ^ 1*44 

J5Uy. ^ J^123 Uut dU CJl^ 6lai>*l c^ hii cfi^ <aild^l JLIi 

^jt^IjiA C *h . Afc T I (XSi tlj)jLi.i«(t OlL^t Ol» 5 ladLI Ol&noJU ^3 ^ 

cliAtfJt tjl «^L|3 vt)3L-«« 3|J l^ ^li (|^33lJI joam)! CiljLs^y 

O Mf H w II <l£l0l^l bLa&tU ^isSlI JJl«^ OUtj ^u9bo J,'^ *1,^ 
ObU So^lS ^ iLjb»UJ) OUalUl 6 ^ OJJ 3 (^>3 ij 3 -«>lpJI 
ciLjL5l JJ Jjyj 4 >Ji !3 J 1 ^ 5 ^l U (j^ 33 iit ja-a^AJI 

Ujup Jbyj;ij3^ ^^3 oUb)tl ^ dop |> L^l d All jy^ <^1U^ <Lk^l 

ci3lM (3^ -SJ3tXU i^LmJI Jap -^Ll^I it^l ^Ip 

•KP' t>® 6^ ^ ^1 Australian (^Iji iAf ^ j a } JIS3 .jjs^l Jap ^3)3* 0^—Aj 

^>11 4j| :J153 .iUllM bt^ jiiA^I qo jjlAill Jaiou jl vJ3^Ul 

CbLiu^ {J^ iiP3jiil ^3^1 ol* 6JA J*A JbJkP c^Ub^l ^ 

d3^jm bLaplI Jflsu jUl^yi Silpj 3! OLjP wk^l 5 ilp| ^ 

j. Si l ’ gj jfii^pJI ftlaJj i^3L.u(tA j(^b J| OU^I JLL> (^ lla^ 

140 ^>A j^^I ySbjl <miiM“i c,<iirt7i4.ft (j|Ja^| «Ji^l JUsjM)^ 4 j1 

jy^ Lu_mU IJA ^jj!j\ ijl fjA {J^S • 0 '^ 

1^33111 joamII jLli^l ^ tla^ CywtJ 4i^ jo^l l 3 AJb ^ (OUm^I I^UaApo 

OUaxU jJjoaS 6i^Ixa1_u»I tjai> c,Ai. CjLu^I Jalotll 49 blj 

Japcj y>^ «4ljliaA» J tJaAll c.u*a<>3 blobi) ^Js^ 0d3J>3Jll 4A^3J3iJI 

J*i!l sX^Ja ^ 3 * C»^a2*kI3 . 153 I OlJ| JJ^ 4 jjJ jl5 4JlSJ t^yi jaiu 
(3 C a lais gjbfjJI ja iisei^^l OLl^l (jl Ci^il j! Jj 

^hi jjurtij fi 3 _^ 3 A dShiffti] (^ 33 lJI jOApJ) CtUjUaX cUlS JaIpsa t - 
( 533 ll) jiiApJ! J^aaIj J__jJli?o (3 Oljjiseil t^Jaoo ja..g| (_yAS <jL-j2i>yi 
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^IjgJI uijJUJUiLUl 


I&Ij JUiaSn ^ ^jOAAiii iffuM OUi 0 4411 ^ ^f) mistypiiig 


isAAlsH) ^ Ui]tf«fl ^ ^ ^ iJI IJLifb i!^^5-:i! 

« 

.v5lJ ^ A A ju a 

^ij tiJLig {^Jii pliA? 145 ^ 12 jl^ jl) j3 JLtfji ^ ^^11 


.C43lwll 3 j«4a4 OIaIa ik il«0«JI 

m<» * 4 * ^gr • 


JL*i^ <j|£u>ljy t0 )Jub ir< 

/Bll 

3m. ..MtiO ^ j5^ Pfoiyiie jnim* 'cotieil^ 

3i^3> vIi43Lj d Jyptt ^ Isukilf v3;tm<aJI tJH* 

( d AiH 3is>j«»J1 O t ft j |3 ff i3 3AisU«> otl* 

Jimll JaP ij^ iJ»j«m 31a22^ <S3S- ^ 

Ji 3 l jjiA ^ jiltf ji^kd tSsjj . 33 :^ h^ h-jc 

3mMyi 3ufr 1^ SiMoitilM 4<l_muJ|3j d*ljAi 3m<miif^ 41^ OLotj^l ijoJE^a 

^ 6 ^ ij^ *^S3^ jOJimll 4a^ 4 w<S a &»3 

^ ^ gjjll 

vl^) 4 ^ L.at40 Oj^ 0 ^ C)Sje jiflL. AffJj ^ ,K...^.llm 4 ^—n^tij jJ 

< 0 d 5 JmA 4 ^ 55 ^ ^jOAPt^ UjSo LtJit^ j 0 ^ JSL-Aj v_jijbi 0 4j5^ 

OljUl^ JJh^ Ia UIp 4354^1 OJLJb 4 ^^ 4 ^ .3ZUlj5Ltf iiUm i (3 JlpJI Ca^ 1 ^ 

{^^ 5 ) 43 C)^ 1 a ACI! 1555 ^ ijaAm^ 

^jAJu 4 I u ^5 ^aildk diYJpout 4 ^jmmJI» Ukyu 

JmiJll!» :|^.^ tjijju 4 ^ 3 ) ibSISr 3 ! 4^3 0^1^ i.a_Ju5Jl 

4 jfrA)i^LJlt ij* sSy (jftM V^ Oi^^ 15 ! JbJmS 4 ^ US’ .^*^^(a!kiic di^op-in 
^ai>>!( i^JLP fjxt 0 o^stj 'd^lm jk 440^3 AiOjI iavu? IjaI 0 . 3 ^ 4 J^ (j—SU* 

4^34p5A 435 j^ 0Jim 43 O^utiil^ .dii^Ajie dUib U 3 

ijPjP ^ ijAj U*!g^^,» 

l^iidt JauuftJI^ Pn^Se iu Jajr ^ c 2 « 1 j 2 H “^^Jt ^ 




JimiU d! iJljuiU jj$ 



oijUail DNA U£io:ij| UiJi 

i»j£- ^ ajufl iep -2011 ojJ 

fti*l J5P itel JuIjS ^ m 4S 4^i U ^5jjfl 

Wpw ^ Im^ ^ ^***G«g Hampiidan jtSL^ '^’Diot 
41^1 - J ^ - f4*23 AtUZxi) OljC^ ^ ^ 

4^ ^ 4^jL-a 4^3 d OL^ C-^Jiii-J ^ 

J^jSM jCUmM yllfil oLj«^ 

AjLaOtilli hpu0 CtMM^ 42^ ,3^ ^ ^ jiwiwW 

J 1 4p4ik» 1 Ijuj^) 4*4^ 

(a JLp. qdlAkU * 3 a cJ 1]»5 ^u-nisJ 

4 >a 4ysM 4Mfr 4 ^ ( 31 aa ^ M w>a 5 jl Wjf^ 4 IL»} ^ 1 ^ 

I^JJ^ j 1 * 5 ® qj-UMI C>* ^ .haua^ ^ 43)^1^ I^jj tW 

Jb Jadi Jv-ljj <4 a_« 4»- Jjfc 4J:Slf ^ 

^1 ^ dl 4 JL 0 I 3 La*j 5 a- Ja-j 43b| d vt-^ ^il! ^^miaS^ 

4jt ^USA^U 4 ^ ^ 3 ^ 4}l ote«»-UI 0^-3 4 JI 3 ^ 33 iJi ^ J.^,3 p« 

dl ;j£^ jU !3 .«4Ajlku 41a! OUU dl iaiiiM.! dijUL* Ol?^ 22 L^ J| ( 31.93 
4^iJ) 3*S9 cJ( ^S3J ^ 4-^ ^ 43a«4-^ 

4Lflll oJa 4 jfc c4A3ixU» aid» d! ^jSlj 4 Jju Wif? dw d! 

*jp- 4 ^si ;^3 ^ Ijjjpdu. jLy CJU?^ ui Uj J-W) JUtf 

j-«3 JUis-l jiSt «Jl^Vij *4>Ufl dl5tJ( *3^3 

•dia ^ jA(*iJJ i3jl93 4533 !^ ^jcaAjjJI 

^joaaJ! 4lj^ il^ ^ Ija^ 

41^ 4493 ^ jlS 4j4^^ j3j* 4^ J djJLiB a^jiJ 5^ 

4 ip?>Ui 

4if»:^ crfusy) ^ ^ iwpji jjsw 1^ A*l |ifc 






AS (JlxL) Ji«< *ti (JosIjuS 

^j^ Slsi ^1 t^JLJt (Timothy Durham 

(6IJJI3 (hUS (OL^I JubUb jiiSi 4 aaSIma 

* 4 ^ CjXjip*' C«&^I ^ t3^' \jio\^ jiS 4_^L 

^12 t\jJi CiLaW uUsSl^l olillu ObfUul Uul ^bbj5d U5 .y Lal^yi iUiil5 

^LJtJI hpuai) vJk^ 1(53^^ * 1 ^ 6^ •U'd^l |J|S^ 1^ 

3000 SjJL (jjvuJb 4^ ^S>9‘S ^bbj5d jcum)! ^dt5 

i 3 >ia)l (34^1 ttJa^JI 3 ;^ (^ 331)1 jOA^J) 6 ^ IM ^ bjl^ OlS 

C>* ( 3 ~*mPiJ •^ 334)1 ijpAP^\ {Jfi Oljbl^l 

•bbjLi^l 64lfr| C>t3A} ftP (1 Sjdt3 43^1 l>a3I^ (I^Isa ^k>jjMZ)l j«Jdl 
i^JJI J3Liii jJuAaS ^Lbj 3 d ^ JbJif^l i^ 33 lJI joadcll jl^l 3 

.6j(UI 443 4i ^3 jL-«>JI ^ 33^1 jbl^l j1 LAjI ^40bAll yjjt- 4^3 

JLfr (^tfuJI J| l 5 JL^jl 3 I^JiJdl dJLpul) Ctb^^ll ^ JUj jA 4^)3 ^ ^bbj 3 d 
jLs^l (3Jji9 (3^ 0^3t3^3 (^ 33 ^^ ^jOA^I OIjIm^I 

Ij 3 j i^JJI (Josiah Sutton bL^ji^ jb 2 yi 3 ) i^tAj ^^ 33 ^ 

)j 3 j ^Jj) Gilbert Alejandro 3 j jlJIpJI Ojii^ 3 ,«««fl:l) i| tk^- v..*,* m} 

3l 04lfr| jl ^ fjfh jA«*^^^^(^33*^1 ja-j*pJI JIpka JL^I , . ,4ni 

OI^oIa ^^3 3 I «l j^Ag*) 41^1 6313 o£»^ .w JS ol (k^l L^iU 

d.)U| J3L^ jA t^LL^I qSLt V <^44a)b C)IajIJ 9I}I3 (Ob^l {Jfi tk^ OU^kbo 
1^3 • J 3 ^l jbl>3U jiiklprtl 4pb^l ^Lli| S JuJU^I Olcjbll>VI 

dp ^3 oU^ ^ ^(itl 4 aa^I JS ^3^1 Oljl^^l O^kJI ijastj 

(jtfSbON^I ll*. 

/^^Sjdl5la 4ji^l J3^ UjliP (3 i>5»4^ 

Oljil^Jtl LdJUtP jLi^I jp^ «3Ail ■kLuJ3 

Sokn.A ^IHj ^SJuo ^^J>o3 jI4jo|3 t^Uf jC»A jJp3 S^b: dUS 3 <tkoJb 

jtipcA JO—pcd JL^ (2000 ^Lxil ;3 (3 ^U—iJbM] jir^ JI—aa ^—93 

Joseph J^Ia cijj 3 i^ ^ Lpjl.iriliSjJI d^ jgr .j r? ^.■^ii M i C ' 4JL3i Vfl .lt 


326 



oJUbJI oJalll DNA uggili udo^t 

jifcaflJI JsaJ UjUtM Loap' jl jO^mJD Jjill ,>i>Sill jShs .McNcil 

^xl>5 <^jJI 20UMA3 <<Ut^ . a :^d^) ^ oll^ Oifj 

Jl JUsJlj oListilb J^U ^)s v> J3L--J1 

^ 13 ^ 3 8 ^tf> jai );3 Sjl-Aj Ja^U jl JU .>-«J) 

jj^ jl j^ joamJI OIjUi^I jl j^toSJ j^ uitjifrblt 

Ob^UJI Jeuu J&L-ma h^)i Ujju c jSJ .3AlsiM 3 si»l> 

4J5^ IJCM.mII {Js- Jl (yilMlI <J}SMI 

jOuolg (^3 oS tJa^ jl dijdl 3l9>>ll dU3 .J^l.^ jU^I 

iJ^U jA 3j^jil Otl^} jo j}S^I Jal^ jbs^ill . JaSSU 
Jju^U jai 45 I ^Js> LJa^l jft jOAil ddjjl U j| 1 ^ 313 ]! ,3.^hM<^)3 

kkMi\ ieU ^ 13)1 jtS” 3 ap«^I Jb ^I OL^ 

JSL[> j« Olj^iJtixil »ltsu^l Jl^ •3i«^) ■"** j.« 3^t!JI 32j^iaJI I «1 

j3UMil 5<a3o jl Cam (^33 lil Jn ftP i tll SJLoJaijlt OljrvlMI .S*li5J1 jI—aI^I 

jA OU^ ^jUa {Ji6> OIjLSj^^I oJu^ Jaa cLai 3 Afr .b 3 liK OtliS^ t^jUs^V 
^llJI jiujM if j^3 ^jLl^l ^ 45 I 5dU j3ijJU j3iJlpiJll3 .3i3,^«A jdliAA 
C>ljLli>Vl OblSlJl Ca ^33 .^^L>LiIl<tfl I3aJl2^ jl Jou Vj 
^3 .^AbtAJI 3JU^I oM5l A.ll C O A a O jl jA J^_Mil 

jA 3 I cjIl^I jo U.^ O 3 I 1 II j^a ti An ^^(5 (bt^l »Lta^l Ojup^ 

S«L-Mf| Caa 4 u.i jl^itl ^jcucj (OUajcJI jo Ola 3 lj(JLI Olfli^la J^L—Ajo 

^ll> j^ JjtiP 3 (jflAflJI ja 0 jf 3 AJIa 3 I 3^3?* jju- aaOj 

Ji^Lo 3 t^l ^^J£■ Jkm la (3jj«tf OMffb-Atf OljUstaJU 3«U5^I jL^I 

.Lka 0 Ijal *Lta^yi 4aa^3 Sjg33 J39- 

OMput*» 3 a OIjUpcLI itUa^l 0 j||O 33 4xa^ jf’ Ola 3 lnaJJ jJL^xo Jy^l J3t)3 
jaaacJI OljOt^ jOXJ 1 ^ . ^ iOI p o (^t <c4AOuMaZll OU|>^)t) OUia )>3 « 03 illl 
(JPamLI i^jL^AldtfMI ^^)4 aL^I jfr 4_A^Ai>3lJI j| .^ 33 _jJ) 

jjssAj dil ^3153 1998 ^bJI (3 JljJuflJ) OISaOpuJI CA. J c C a J Advisory Board 
Olsljp-l SLmM 0 U(><>')II jl ijaapJj 4^Ui^l 3Ji^) OIj^am JL_c- 
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oJljgil uljimflUi 


jt fjf OU^US j.fr <i^A!£il ^ UJ^ 

^ t JUJifr (jl ^ \J^S .^^^«<L«u0«i^t CiUtj^^t t^j 

Jualil OIj^SpiJU j£m> OJiA C*iftWl Ol|jfi.Jip«it 

1*^ JLmmi* oSittptM' Ct^^y «*i t fifltwtl 


4U,ia> «J^ oJuk ^ JaImzK ^ ^ 

5I ^ ^ *jf>S (yt j)«L ^ 


<y«IllU 0 ^flS 5 Ujtjkp 
qM U* l«»»|iN<ftift OUi* ^ J3W ^ timJj Ot;«sitjlf 

tiy) l » l« rt f - OlMy ((JLJLil J**ii ,01' (Jic^ .^4i^SiUt »LJa^Stt 

<)^ 5 b oyU ^ C>f/L^ 0>^t <jlJ%j^ c«> 5 U 2 >Uj^ ^ Qrchid-Ceilmark 

(J| (j~*^ ^ \^S3h^ q2kA0O (^5^1 qH ftgrH Ot.Ufr 



^ l^j) LSjcl» U^ kj t<iV jj 2 ^ 5 ^ 'L^jjfftHS^ 

{^ tc *|ji^<^ rtta^yt q^ 0 ) 4 ^^ ‘'^b^Mtr 1000 

c^ 3 ^t qOAAlf Ok^ C*ll5 6 ^JdcLtt 0 !^l» 

jqj^^ qOAffcJU qA d^lU^qXf duwdllt Cl4^yt3 )J **J| 

t42iio\i^ L j bo r ^iijL f 1 ^* 1 p lC«3b0^ 3 ^ OLuxlt CI*itr^ifr i^fA 

*• * * 

qOApJ) o« q£Lk 0 c )1 Ok^ (Jlotil t ..ftjti <^ 3 ! iOW US^ 

Uau> JJ 3 t^MOj v^ 3 ^Vt tiiixiti tiA ^3 q^AftJk^M qti 2 ^ qA ^^ptiImi (^ 33 ^) 
4^ ^ -,j(blLsAJl« ^yi J^ ^JJ} - 4MJLlf <3>^ f ^S 4i^ 

(33>(^^| OU 3 ix« ^ 3 .^JU ^^3 (3 \iaOr Utp) 

OIaIa Jtfi Los An^ les TinKS qui^f qi* 3 l iLpuo cJLa^' 2008 ^Uif 3 

03^11 yi 6j^S Lpt^W ^JU ^35 ^ OIjjIma dJifr qd 4tBrj^iOiflllt 0 (*IjbiJ>^ 

*c^l4f tjk’ 0Jt Lkij|iifi'3 oIa^Ixa ot Ai fl tLa (JiSLiLI 

^Wf q£JuaII ^_»EiH jySotA ^3 (20073 ^003 q!t_-> 

Oll^ CU 3 J 3 Sji^ djm£. ^jl qU b^Lw 2 «l>m 
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4i^^i ^ DNA (iQ^Uf udo.aJI (JiJji 


oeuM C#i^ 6505 *(46^1^511 *>4 ^55^! jii,^J 

^ Oh^ 14^ C4 jO 6511®- 6-5 .t;,4®« ^jaiw4 ^ ^^3J 
6yi»- 650 6 Miy ,i »J a V US’ CAu® iu^ j® 

Jftt gSb 05^^ 4fl* (i?55i^t 6lUft UJ 

u®iii ^ 6® iiiij aju»-)ii oLi-^j »iLi4 SSO5.1®.^ 

^55!^ (ja®®Jl ^ iMjj Sjd >(3 uLojl 

^^ii95® JJ ^5® Oliill ^ C4S35 *Uap-yi iiL.AsiS!! ^ ie SdUj 
«Uk J^Uj «dJi ®Uj 3 .^^U- gJi; JJ ^ <^5 46ljj_id«jll 
OUlj^^l CA-Al® ^ 31 y . rt , U 05l^»JLU ijlj 0®*J i^ i-UHii^l 3LJ^1 

^ O i ^it lS 'l Ot—Mui)^ 3i«®upwksl1 

i| 6^5^! IMjA ^Uoj jt ^ JJa oum 6 jLa jf <dJ5 JJJJ u® ja-jo ^ 
Ua ^ 3i^ Mfc t 1 .l43[5JL» jLi£> *03^^^) ^biDb^J i)lK9 TtlitJL) 

dl^ JS® 6ian3 Uxt 1®3 i 5 3^ftu3 51 t,.aJi>;rto 1® yt^ jl 

l^j\i hj^ hjj^ JlUl J®-—> Js. ,Ub d3J5 J<sJ105S0 ji .*Lia^^ 
05^ U—^ b—«< jjbat U5>3S^®—^ 3ll9t^ 

|5tli j—* ji m*® > 4jflwW) 0® 6533 ol Ub Ji-®tl) 

J1 !k^l i525^ 0* 4 j 4 j7 < * > 11 ^53*fl 00®^!! JSS b| ^lla^ tJ^S iil Jfr^ 
4a 4 ;? A nit 0fl®d*J1 Jfli bj .Ik^ i^Ua 0I «4(5i0l5® 

*lj3j^ii bb.^3 UaMi) U5-X 0B *OUyi JJ tkpJI 

ouwis .oL^i 4;^ ^33i3) 00®®^ (3 0} 3A5 y! >-11^ ^ 

*Uaji4 ,3 05^®^ 0ea*j J ^ ♦Uas^Vl Vt-^ l a^- a* 

6^ CaJjjI^I j! 0® jLft3 .i3^t Olj® 49l_i2J3 0SU y 
l4*k 0:6 0I5 ««4^3:il ^JC. i61JLe>-yU J 4S^d 05bt—«*3 Jfeifl5j>-yi 
yja Cu«j oUiy ^i i iiis^i 0I yj .dih 



c 



-Slj® 



«6lj|4ln^ l^ fl , y 4ljt®® «lia^l 0® ^ 4^b- ^ t_6f jjJ| ^_»JLnci 

1^3 3 ^ dJlA ^Jl® 5 jM 3 jaJLfij a £. 
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cwij9ii 


OUU OljjiMI Lh!^ J1 

i/iSSil OUU l^jJ (L4L0 L^j5 \t^) OljjlMill Qfl-nJ .iLpupual}! 

OijjlPM J (l^xA JaIkSJU Ol 3 Ja^l 3 i^idl 50 jl IJ^J^ ^^3 

f 

' jbyiis ^ 1^3^ a^jU I^IaLo jt ^ja 5 ! OlAU) djub Ji» JIa ^UaJI ^ U1 v 5 >t 
^ ajUtii ojK^^tt ^1 j^jb^ .a*pfag«4rt3 oi»)j^l Vy*.iii?3 aisL^ ^1 

(^35lil j£U^I CiIjCm jM) ^ a4P<*e>nrt1 Ot*ly^j SlMl ^^JLLhJ |^l 
oJL0i3 ^ 6 jjb (j1 dbllA^I a^lJuiAA ^Js> jj^ 43|i (IJu^ aju^^i 

^JkA jls^ Oijrt—2 mXI dJub (jt 3Jb yi^2c^l mi^ CjIj\ . 

.1^ ^UaXil aAinOKil \JS’ iaUffJI J^t ^ 
jLiM* aJsyjLj ^bJi a.(.>0tji J}— <L^j9tA iJla 

Oblla» J5401A .2010 ^bJI ^j^ j^J) <3^ 

Olj\S9bkl ^MmJLvcA ^{3 .iri^iirii^lj^ oli«i«iiil ^1 .wH ifrJLtl Ci 7^a 

Cl)jOoM t^jJwki aXi^l 4 axa^ ^Ii}| Laboratory Accreditation Board 
4J[ jl Ai) American Society of Crime Laboratory Directors ^.^ji^) 
jU* «)UaAl jjbia! js (jl5 c(ASCLD-LAB IjUaX^I 

4jlxij j^ ij^.^ CJafr jCmJLI djldj (J^ (j 3 L_ 4 <fjJI v..«A.fr 33 » 3 ^'...i)^ 

(J ■ jOA^I ai^l JIm jt5 IaJlaA CiU^ \ia^ 

jSjj ailiUfj j^IpcXI (ikjljvIatX) jLuitAL«<) 

3JiLM Jl9’3 (jjaMaJL) ^ fltt-VI ^JUm03 d.JLaP iJ^U^ .tj A*fl .)) I>X..A> 1. Iap* 

jjIPbLI (^^Ai93A 0I3 JsAJb ^3 JS tla^l jf (Jl—A Ol^UlA'I (_>u-JL^ 
iJbtd wXd lia^t ISj U ^^0)3)1 ^ 0^3 4«h^4) ji^lp&il O^li^ )5J>ij 

t3Jb jUatil jf j^ .JiaJ) a*,A s ^ jl^^l ^-3tl3 j 

UmM J^l jj 03 .aiSs_Ail o>3Jk9-1.31—Al^^l ^ ^Isjjl ^1 a ^Js- q^|— ojIa 

id^Xil fdiojMj 3*^4^ 41^ <«< 0 v_aA^I 

^ll)l i533^I 1JA0.9 JU (3jI _AlfAll l4> [^3i 5^31^1 4^ljL JJI 

JlLft )Jla qoIm Js. ^3>j (3 l3J'iS3 JIjJl^I OU-cAatlll 

431^)3) OJb^l 4— wijUJL) J.3 LoutanJI ^^3 j^Ipm fj^—^ ^0)3 
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ttiilbJI DNA uggiJl yacoJI U Ji 

^ «il5U-o 6d)3-p- ^ oS^ .(u-L-.^l 

Jillll itfjpJI (| viUS^ (^53*11 oflAoJI JJU3 *lk»t iJil »La^| 
6j5i h)is ,ajlipj| OLi^fiflilU jjSiwi ^^5 

J^*^3 *C>lS*Si»2ll IlJ^jIS^ 

JLsff'yij tif^LitJI * 3^3 JUi^l 

IjaIma IjU jb^ jJjUsib 6ij^l 6^1 Olu-Jt-J V PrfiSiA Jlla 

OIjCm {j^ JLu^^l^ (j^aIxII (^I^L^I • 3_«f3 ^ji wnffrll JUi^l jAioSJI ^ 
Lff o“JI jUtf-t OiKjm olft ^>o j5^ jlSj 

U dJ5 

^i>iJI Cf^si^ atjA <»—J <2003 ^LjJI ^ 

ULJtS Jij23 JLau 4j gjbJl jOidLl (J JLaiill^ 

E>!9 ^jJjdl J*5 ^ LkJuJb ^ ^^\ jjsMI OUljp-j 5j(^ 

jjii C*il^ j}^l JJU3 (j^ ljj(3 15^1*1 (>j[JJI Jlp-_pi ^ ^1 ^ 

0)j^ .^*1^ iitf-il jflAi^ OIjLIp^I Cil^t 0^ (iLISj 

4^ 3154 w i fl OljjlPtA Jl^ ^ ^55^1 jaa^I 1*^ cOVIpJI 

iiS 4jl JJ JS t mi a 4jaL>5 ,^y.»44>3^ ol^buJL-Mfl JuSls 

ij^sj <ioJ—4JI 3;hAijtlt o)5;l^ JJui 

^llj OVlstfl j a— ' K j <4^531)1 joamJI ^Uall ^Lo^-^l 4 _JVjJ) 

^ » 

.2006 ^UJt S'AJ'A^ djbJj So^^ll ^tssl Ji^t Jj ijap 

JI <^35^1 (jOAffJI Sjk^j O^IaoI <2008 ^Wl (j killS ^3 
fjs' dtXP'^)! (3 (535^^ (jflApJI O.XpI «i 1^1 4^t5« 

.^^®^5.US:JI jLip.1 ^ 

(3 X-XJ JSl « ‘ 0 1^35^^ jjOApJI jLl^l jLo <L-aI^jS £^3 (j 

Eari Washington Jr .j^kLJilj Jjjj i-.tl 

(joflj >1^ JaAS Olc-I— h< JLju JIa jlSj JLojeII Jzltb Ij^j 

C-Sj ^3 ^3^1 ^[3 l4_*ail ObuJtJI Js. (533^1 jaxujJI OljLl^l 
j;2^l (jl J| (3^^^ .SJU^) A-J^yi ^31x1 4jV3il *■ 

<<L—itfLil oUl^^^t ^L3! (j J—^3 <4jin2ll JJloo gSbj »a 5 itil^JI 
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q^ljgJI ul>uxuuJl 


jLs^Vt •L-ait <iis 

gtb il^^K tiJ Jwj U 0»fcif5 vSj^^ **** tt-d 
^U0«<« Ji^ JSLjL» CJUW ai5 (jOAPilt Udt 

^lU iSWi iXfcft Jtd /^*^&*ljjJt Jj vUtS^ Jji 

jLwJi itsiJiH I ^ jsjlj jL; 

^^^InStOR' ^Mjsj^ *iJjiL— wm J ^^ iULk0t«& CJjaik^ (206S 

^ IL.^ 2Jt«.JD$ LJijtf Salem loumal 
^S ydl* Jd (>• StUtXft «titai*’! 

^ JtfiJJ a*U^ OJ^l .2010 ^ ij3 .^^OLJJbdt* 

S .(^j oUL&otf v>s^ «> Objak* Jd ^ .jjakl^ tJu»r 

ftliiai>T I'V®! gJtei yt^ jl ^5$^ «d yUW 

3 .j ljpt 4 j Cwtd i ^ Jl I ill (^tMaoHi (^IaSmwA L.«I 

^ . k±K Jji .o^JU dJdJ 2005 fUff «> •Ua*^ .McClatclij 

^0 4 J t>lS OULipisU jSuoJt jOi^ iL-Ui 

^ty ^j3 ^ .jCEi4f OSfj^jJjw ^ .l4pA*a OU**ft ^ 

C^WI JMIf (Ji (JSltuA 

fiJuk y^jJU J Aij .(JJiMit' t|K* (J *l i»^ 

Ot^kp' r$JL^5 3-.Uff bU2if oatSLJUt 

.(«>05l5Liar eiA ad**i*f <5>* 

# 

jt^jSi \Sj^^ C^ijjSiJLf ^ iJlfr 0 ?^’ Jl^ Jij 

Ot£;S«s« Sjbf lAjyS Oljjiiit tfiya ^ U .jLafrSft g-ibS 

*^J5^3t^ i-JUJu» (Jji triS>^ rtJljM*--*"" 

(5 JJbJil JL<o Uwt OUt|?l Cifti^55 t j i «S t ^ 

ji^pa 5^ (535*^^ tjpApJt jLii^t Jii d5L_«JI «5_^ ^ 

03^ jl Jisitli Jilau Lj» ^ HL-oJt JSI jl ££_«;y 4pts3»J ixpixlt 
U 5 !) Ift^aUB oUiLifi (Jt tJJ^ptit 'Jd tJ*;—" .Wpwtf 

3 ! .^i^pcltf ^ 0 !!b K Aa 5 ^ #i>Wyt ,j^ (4i_a*al9 5 *'^ ■ ■** 


332 



DNA U9^l 


CxfMl ^jI v^-IpO* %U* 4iL j>-i UjEf «g5fculf ^ OI^ISj 

j-^ioS tjl 3i „ .,«»jit<Jbt oJu^ ^ ^KL-itiXt Otd)» oUr^txJtU 

0*5^ IJtt (4(iLi0 5 * U ^ (^ 5 ) 5^*9^ I* JiffUl 


^ VtoxUs tiAi.X«^5 .gjMtx^l Ji^ 

(>• Ofi*^ Lft* o^M JaIpJ V*i-" OiU^I 


itXJu^ iUjUx* t^sl 


^ l|5'^^3 

JiJUsJt OOAoJt 511 U»<a Ots^ ^ t 

^^^ ^ ihjiJ^ ol dt •iftijpJbu UUiJt »\js 

i^S V^baZ^f i^ta Jila Olia {j^ OtSjJj^ Jti^^ «t 
fj* tjJ^aJb ^ «^Laifrf UU^ <1 4j A* S , A a f J<?'j] Kb-*S*<f’ji 

ijtlit (wlA Jcla 3I ««[4Sw wJ} ^jwAflit dJUB^ ^ fbtpi.^] jr3AiJt 

- vJijj^ ^liOA 4^JLU» rtJj^AJtS^ dJLJLa aljkZfrt 

^b Vj^ 3ia-»lt tOA .(^jpbuJt (ji CtS^ (^1 ^ «tj^iJUA^» 

[i^\ ^ jtjjb ^un ^jxi s-3ti] jU .^jj» ch» bs^ jk 

.«,^55ilf jiiaaiib /tej^ 

(jUl^Vt otjj* *‘** ^^ 0~^ OLe^tsw 

j^a «il)S ^ 5! 4 A ata U (J| ^buif I— OS^ OVt—aJI ^ 

(ia«j 4l interpretive Has ^ JJLa ,^s *OitSLjm 

«^^aifr ki^5i— rt t 4^ 6^ Ji i’Spl ^ JSLJmj 

jdjMilt fJub^ QA 4^^^JLI ij^jLio Ot«fy>| ■AaAa? ^ iLSti^JI 
20^9 j£j^ jS^ *Ju5tl}t^ 

^ 4^ —4 t ^ a L^l 4jtl jStJ ^ 4 jSJ €^^SS 3 ^ 6juS A* 

.4^i!j^ 4^JsS^ fSS^^ jLui^t 

tSji,A qUlpttt <(3uaju^ 42£j4? Cy^ JL-fftiJ ^ySI ^ js^ 

d^ jaAPtIt kjfj t 44 ^ 1 Jgfa. , 444fl>3^ jyiA 

%J>Jtr® ®'^ <1^ J*% ^baJt 4^a^l ij^ Jb-d^ 


333 






J5i j03A*)l 5A .1^ 05^^! ^ (jS^ 

iljbMflj ^l^ill ^^jitfUJLl ;J>A ^1 (VflXjl) .3jjl«flflll 4 aLaixJI 

;^kJbJL^l J^i Jls^ (JLft .^Ui^l Ol» h i**jl (^2JuJI J^a) ^^aApuJI 

S^s) 03 j^^ 5^ Ja ;J| lJub jlS^ ld|» 

J^UpUI Ijuj UJlJI^ JLajiIIiI dl j^ L- w tll »5—Ml 4J3ltu 3i^^ 

jfjiM JISAhmuub ( 3 *fljw3 Ju^3 JL2i .1^115LA33 (^1 5I »li^| ^ 

ObKAjl jicuu lJub Pj!^ Oyii^ 

^jJ-3 (|3^l joafliU J!^ ^^3 <| 

^ <4^jiLj Cfi—^3^^ qv.JUipfct! .^SaII ^ 

^ iLfrjJb L33i^3 «q;i_9uPfcialU ^ysljJI gj—frJLlb ^,^1 dJLfi'L.MA 

jya^\ Jf' jumIJI 

JarII ^3Ja 151*5! ^3JJJI qvUptll j>a JjiA^ JaU Ubl 5;b3))ll 
3ajl5iiJI JLm 5 iJU- >*u 2JI Ji»! (3^ ^^j>>)J 53*1 l5d-JM^I JL^^I 3 ^ ^*; 

r 

^1 ^jU)| Otl^l ^59'5 .^ 2—AAlatll 

^ UJ ^5li)l <d 3 bl U^b U 5 .i^5lill 65JLP' C>^ .* i ^ l t Ol£>5PtAll (>L^ 

05^ 0^3 ‘^1^1 OIjJ-IpW gSL-i 0*A> 5A Ob^l 

4*1 aJI c)5^ 0^5!^ (3^ ^ ^ <g|jyi^4jU 

3Ut5 jOPcAil S^Ip[ ,3^ 4-jSt (did ijs- .Ob^l 4i^bu ^ \S '^^3 

JS vt»5llll jl gM Idj o*^) (Si>*il (ja-a^Jb ^l>5l3 ^51^5 J| ^aXp**!! 4*^ OjL^l Id] 
4 jS\^ J5IM JOl^al 4 a^a Ol—Mdl^ljl Odl5^l OJub c(^ai^Al)l 4*^ JaAS jjI 
jlJ ^buil j 53 vSJJi (jM *t^l Ji^A j! (JLp 4jdl dtjLib5 Jjwii) OL-*lla*A 
Ji55 <^^®^jjl3tt! (5 4 *0 i< a> 4l3tA^ ^JS' ialApJ) Ujl^ 

Jictil ol ^buJI djJ53*J 4__ufiiLQ (jA J^t djUJL_-Mi - 4^j5l jCm J-Jbtt! 

5! 4^liij qj_JLlpttI if Is 4 a3 fj^ Loi5d 05—^ 6^ (3^^ JI5 —mJ) ^05a 

^l2j) q^llAJL) 4^^llj| i._*As*J5 j\Ii^l 4f LEil 4 aS ujj db 

.(^(^ ^3^?^) bb^lj C)U^) dJlRJ 
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oJjiill gtA DNA aggJUi UJa 


Vij.t^L_44*) £^L«3b 3, t l. 1 Loi^ (!)3JAau tSj^ 

Sj^iOj ^ 6 ^ t>oj Jiti^l J^l t>o 3i. . 

j51a£>- ,j«Ut ^ 034ia*j 3 !) 03 ^^ lylS" lij U^ ^3 <5ju^ 

•Oli^l ^Iko ^MO ^ 1 : ; ? « >) J] I 3 JL 93 jJ ^1 

^Lm,^ jLi^ 3 ^ ilojii 5jl^ 03 JUflfcll ii‘| JLSi 

^ 13)1 3 Jl» ^Ul «^ l .it>j|l&^ ob^ #ljj^] 

jl»l ^ ^jui 4^ dl—A y Ua ^ 3^3 €^ 3 jl« Jjii 3 &j|;Ja» ^aaJ^ ^L^jUiO 431 
Id] JJuiAS l^tiU^ Sdtpj ^1 ix^i^ dlljLft i^**" t ?^i l^ e.t 

JUliiU |j^ Sjjj^ S^ia^ j—uJJialj ,^3 .iUsI dbjJ JL-p -33 ^ 

6^3 <-1^ qu-U«i ^193 j^ jiSj? vJl ^»*JI lJub jjjs \ii^L^ *3.^ 

Pamela gSiJ 3Uftb3 Joyce Gilchrist C*_«ujSU^ ^^*^30-3 ,Fred Zain 


I 33 IS' iijil Oljl^ill ^Ui 3 I I 3 j 3 j ^1 *^is^ 

/^^^(])3^Juo j3JLAl3u 


OUIjP -1 »UJb ^ltf -1 UI 3 III 441 J) i)JL^ JUuft 

^jfcPuJl 5-A jOApJI jLm^I ^Isi ^ mkt) oUao 

OUtji>-^l ol JiS^l .jl-<wlj^l <buul3 415^—.»■<(> 4jl JLdIfrI jJ) C JS ,4*LflSJI ^ 


<1 tjSlull t.ftj^^3 «i^33JI JO— ApJl Cibl^ jj3jj •1^1 L^l Jj52_w SUaLI 


^ Od^lt 0311^^ 4 jbS^ JJLfr JJjJI 0 ? lt ^. Ji t, a JL^Im 3 c^jr^^l ^jlaill 

IjnAp- JtSl 63^3^ 4 S «^*eoall» joptiJI J| jj^ ^a^ljLl^l CJlJ IS] Lo 03^j^ 

(^1 gSllJI (| j3^flAil3 gjSJI ^^x*j usIjvP^I ^Ul j^l3 (j 4A[pd3 


.l^Jj 131^33 


iiddUaib OUiUxo 

4^ <Ji <533^1 (jflA»JI 4Jil ux^Ldj (^^1 jj 

Random- (^I3 _m 3JI ^Uaill OVU^I i^Ja Lo . 4 ^lji§^l (^33 ^5 ju 5 
(jl <(^i 3 |>)l 5 j|rya 5 Jl Ciljlj—^l OSIUii>-l :ljl_>ai^l) match probabilities 
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a^ljgJI uljimQlJI 


oij 3 . OOA^' Jai dJ»j3 J.Jti? ,^\ 

O^ JU29>1 «* 5 S<* j! Bnice Weir jjj i^ 5 >{ ^Wl jj—i 

. iQaAeJI .* 4. A IjKiOftjtt fci 3 Ia A i .il j^ aC.. 1 a A 1 31 M . 4ji 1 il l 

« 

I<dli4^^) 2 1^ 200 11*^ ^ *1101 

(jl (JW^I LaSjI (j| ^fAifftt* 1^ 3^ji^1 ^LaST^ 

IJjb ^w* iMji ^ ^A tirtw«> jjfik^Jtt 4<^i|i!*>♦>► 

OijIjiSslI iij^ ^I^JLftll j^tialil 1^3^ .Vi^l^f dJMJ ^t^laS^ 

(j! ^ ZLa ^ (jaiobM^ 3 ^) 3 ^^! O^Ulf*'^) ia3& ^ 

Sdi^l OVUip^VI ojL^ 33^ ^3 *0!^ t^35^ 'i^ 03 t 

Olo^ajU ^^^3 3I cOU^i <Jj3l3 *\Sj^ t^C— aS} tia^ii 43iyap 

.I^Ly. mij 3I jUx^yt ^lli .m*A» Qa^ 3! tOU^f 4JIA Ua^ OU3ljba 

llaiwl? ^aXpw JL_^l3 _)Juojt O" (^13—MiJEil ^^Uasll 

^ t>,*^..«<J3 (j! iiiajl 4$^! u*l Ja-I JaIpcXS «(3sdliajLb Ol^UaS) 

OVUl^l .!i)Uj£p ’1 j^ < 5.>^Vt Jjft)3si) 6 i 1 a 03^ ^ M^3 

^ ^ ~ dUj ~ 4j|jeii <LAfli>faLo ^iU:il}| 

4j<a^4 **^4^3 U^Xa JS^ gMOAp- 3ajUiiL 3Jmi 3Jlpt)4 

4Ji!i^1 OILjcS .(^S fjjs 4^iiLA ^Jsf j^S 4^1pQtl O^LvpJl ^ 

3 I JaIS" Jj;^ <^331 .jOJ> JaL^l (jL^Vl ^jA jr|^^ ^ 4 ,.11^31^1 ^^_j%ha (j —a 
( 3^3 «4iA^I O^JLSLmI^I ^ (C)lid<J] ^1) JSt 4^1^ CjM^I ^JL& ^ 32 po 
4l^^1 Oil^ o13A tjs^ >i*lp3 3i^ .4d.^i^t) ii^liallf Aj^jS- 
OMJ^ ^! 49jjca ^*,‘g,4<atl ^ ^3 .4^93!^ Oix^ l^a jg25 ^ 

^ JUJ£' ^tlA jj^ 1 a Ul^ 44^931^1 4l4.«fl ^ quAtMiXI ^ (^L 4la^jA 
^A 4 q if4«4A 05^ ^ djitt&iL) lAyll 

.jl^lSo t£US ^dtuaili ^Ual^l 4 a9j9 ( 33^ ^3 <4_ia3lpcy 4 msc^ 


jLx^ C^JLxa ^ 

ti,oi"^A (3 <.y^ 


1j OIl^ 4^iL^I 4i^S}l OIjUm «.3a aI»)» U 3dlp 
_^) 4^Jj3ll (^uLopcll j—ei—MtSUt 34 jIi^ 
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qjjitt DNA U99UI ixioAll j 

(^35111 oOApJI OljU^J 01 4 ^^3^0 ^lj3J) ^1311 

ijs> ^3 Sm 3 i^lj3l1 jao^ tfUS Ic. ^ ± JtSyj ZJbsjJ^ 

«(STRs OljljSiJI :1jta2^)) short tandem rqxeids Oj^ OijIjSi; 
djA^\ 0- SjtwaS ai 4J ^ *1^1 ^ 

iUiliJJI Sj6-afi^l OljIjisJI :^jik^ L-^J^ v3^) «^i>U *> AJbd a^j^JI 
double hdix ^3^>1) ^ jb 0^311 eJUa 

«a^dj3 CiIjIjSj 4^aJ JS ol <> Jlp .(ij^33dJ gOApJJ 

i>* JS” ^di)3^> OJ>* ^ di'SisA-^1 J1 03!^ oji 

«U3Aft .JJI d3-P-3J1 0^ 41 *Sa JS ty*^3 c^jlj_SiJl 

JJ .ao')3J1 ii^i33l1 ^3if b^A« bUl j| 4i«( Oh I* 

4 U- ^ 3)3 «Oi3i5^ 0-^ J^ 4> Jifl-13 «Oiy^ 0JiA 0- Oi^ 

OiU Vi 0* iiaO ^Js. ^3lki3 iaAjJI ^3# 

u2^< ixff :U a;;^ 4J1j3Ji jb 4A^1 

u^3- aSiU 0» J*tS3j ^33 lJ 1 ^ja*xiJl hi 5A 15.1 J3JLijJI A K^iJI 

« 

4^ >4 (3*1/1 ^ 10 ^ Ohi^i®' (^ Bjbtf' C 3 B ^:aia*di oJ 4 «*-Hb 3 

^30-3/ 3! «awi J3AJj J«a^ jt .Si3di« ^33iJ| 4 *a 5 UjUp 1_Jb 

l..d 15 113 .OaI^I . ** ^ 1 JaA*ii liiJiXt d4i»? «i t1 0* iJjtsjo (01131^) i**«i 

*4L»1S:j 1 oUiL^I 4> (0^1) jsl ij5b5 olaib JLx (^3:^0 4-3j4jJ1 i>L.sVi 

4ja>wi Jjlk^ 0^ JU:to'l3 .^®*^aiiUxtb U ^;aJkJ& g* jV iojt jS5f 

250 <3 1 ^ 15.1 d3J_i^l 0 a^il isUVl g6 ji2p« 45jU^ 

16000 i I3 S h^\ J14--«i/b U3ib» 2.2 j I3 «A iiAill J1 hi jUo 

^1 J1 

<4A1j3ll ^13^1 yiwtj j Oa-ijj t> ub3li« E3 D 0^_kai/1 oV 

O—4-2J3 . JsVJ ^ 0-fl ^^33L^1 qaWI h^ t^ji 0-^ 

la 3A3 «{I> 4aAl1f ,| ^3^30 A isAi/l J JJ! OS' ^5!) D JaAiJl go A ia^l/l 
I>a iajifi 0^3 .JaJjk/1 ^ ,m1 0^ A laxuU 4e^ii1 44^! fj] , 

i3lj3il ^311 Jic <Jtill J**-—»-laj! 4i-*uLa i3^Vl *7 1 1 
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<ulj9il uij^UJLiflUl 

Jx-jJjpJI QLa A l.ii.i rt <iLl 0^-^ D3S1358 
WsM ^UStl Ijts-S^ U^3 •17.17 S16.16 {15.15 {16.17 {15.17 .15.16 
aiiUJlb jifc U&t-Jt jt JUop-I oli 

Cjt 5 5 J Ujq JaJl^l itl^ IjjjSJ jj5l JaJpJ) 

JJ9-I5 jflPt-i (> v.>Si u iUbjb u« • 

Wil 4 hi}Ai\ ^ ^Ali ^^353.^ 4^0) 790000 
jut D 4JI jauajUJ 5ju—.aaJI oM ^ O—*3 *1^ 

J| i—«ja3- 3; .i.i) jJuoA j-ft A K ft *U 5j(yafiJI t>® 

jl 2 ^ <4x^1 C 3 B OfrJofciJI Ji« *|3—?■ ^ Uaift5 .ciLji^t 

OSo f 61 .Ai) U Sjty^l OljIjSaJI 65S^ 

SjryAAJI >^5^3 u*3Jt^ j5S »XS5 q^UI '>l>4'Stl 6^ *6Sii^^ 

6JtA JIa 1®® J^l3 3a.mmJ 

jio ioflidii SjMiaJi oijijSoJi 63®^ 

3sdLalb ^Uall) JUl»-t OIjjJLaS l^t 3^ tji^ C)1jL.4UiP' (^1 viU3 

^.030 djuKiJ 40uU>l 4 (Ji ^4^ 63*^C ^ <6^® l^l5_Afi> 6[i—J 

bijsl 4.J..w„U 4£-3 qj^ «^ 3^ 6 ^ .4*1>iaJI O^loJ) .Jl^-uJI 

4 C^jS Ij3j J^-J '« ‘«J^' Jite- 0t^3y» 

JUio-l 61® OilWI dJtA JIa (jjl 3 I ^ 3 ! J-»3 6 ^ 2-^*3^' 

OljljSa)l 4^>5 j Jl_S Ua (JLet 3 —4SiLatb ^^Ualll Sr< l * ** { (^sIpJ) 
j^jo ^^1 Jbi9 .15.1 JjdpJl 4 A J^aJI ti .4^iljOI bjwaill 

6 l 9 43^ 9 jcupti 250 J5 6 ^a 1 <3 VI ^*1^ .>*i f JxAi)! 13^ 6 ^ 

:dJ5 ^ IjjjSS (JLftl 3A 6i®^'4»t vjjlSt JsA 4 ia—Aill I'Ia {J^ J34*^* <4 U * > l 
3 I 4 >jbl 63 * 1 * 1.4 JS” <3 I 3 .J 3 V) Cy* ^ 6 —iV bb-*itt 14 J5 3 1 
81000 J5 i I 3 ...li>Vl 3 ! 6 ^*^^^* 03*1^ JS" (i I 3 3 ] 4a^3^ 

4J>J1 iaUV) i 4_Jibatb ^ILlJl jOjS i3 ObbjJl3 .4A . fl .A 5I v3i4_i 

*• *^ * <4 •* 

csbiii^L jJLpI 63^0 6^ 6^ i-jpoU! OL^i^) 6^ ojlsVl ^ 4 tihi klb 
.A iauojJl Jla JL^3 JJUOA JJ» JaISUI *333*11 ^yxli^xi) 4Jli>- *3 4iA 
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cwloJI aJ:ii)l DNA uggiJI uo^^nJI (JiJj 

a&lkai hU] 15.1 


STRt U»|iCt1ObljS;aU gl^l 



THOl 

TPOX 

CSFIP 

0 

01 

D13$ 

317 

D5$8 

18 

D18S 

51 

D21S1 

1 

D8S1 

179 

FGA 

vWA 

D3S1 

358 

JUJI 

11,12 

6,9 

841 

1142 

8,10 

1142 

1142 

14,17 

2930 

1344 

21.22 

17,18 

15,16 

n 



841 

11,12 

840 

1142 

11,12 


2930 

13,14 


1748 

15,16 

MM 




BBI 

8,9 

11 

11,12 

1243 

KSK 

13,14 


17 

15,16 


11,1243 

6,7,9 

8,9,11 

1142 

1242 

11,12 

11,12 

14,17 

iSBI 

13,1445 

2132 

17,18 

15,16,17 

0 

mm 

■ 

8,11 

1142 

e. 9,10 

11,12 

11,12 

12,17 

2930 

13,14,15 

2133 

17,18 

15,16,17 

E 


,^1 vl?<c->U SjijUl O^Uip-l ^\j}\ 

jiao- ol 5 A jaAflJ) I^ja o$~^ La jLe-^l ^>o ^ 

5^ ^Uao J5 ...rtffJI 

vl*p*JI Jle <La uOAoJI OLJL OJLftlS OilSL-toIl ^ c&!^l 
4 A 4 -i-iua 5 4 ^ ^ JtixJI JJi ^Ik! 

iff^l ^ IcLo^ jl jbjvAil «eLli Jji JllftSj .^^1 oL-*^ 

* * * 

Ja^JI IIa oj^S lij .jlSL^I ^ 10000000 JS j 1 oJLjw 

,3jUalJI JUsp- 1 oi_a *,^^S*5 pJI ^Ub 4J 4SiU V ftl— j>j5JI ^ ^ 

0^ cLLo jlj> 5 lil .dJJJ 4 pu 2 i _ 4 a t CjuMa 10 i kA 9 1 
^ ^^Ualll jl jbjtai jl ^aLJI jji oL^ JxiJb 4^ 

5 ^ ObU SAtlS Jili> ^t*pcj| oUac i .dJi t>8 ju .4aibalb 
IjUai^l) National Index System Jl ^Uai Jl® 

Cya ^3iptj 4 jI JUj c,^|jjlaJI oUiAP*ill ^bJI ,(NDIS ^IkJI 

.asiboLb ^ik» j^ijdi ^JoJ ^ (iju^ «,jflpt_i ^iu 8 

3I) I Je-)3 oL JJ^ JUls-l dli^ <\liji ObUI 5 jl _^15 (i ^ olS" 3-J 
UjUaj j |9 fjA -qM^ JS^ 1 jK^uJJ ^bdl lie. Ja«jJt 


*iU9 asiboil 4 > 03^ ^ ^bLJ) SdelS ^ d*PfiJI IJla Jlo J laisxl,uA 

Jj, iJil ^ j^) I^j 

«j» .«j» iJadl ^ 1 yjb <535^1 qaAJxU jlsJLI j^Sb LaJUp 

03 ^ 6^ Sr^ Ja—Aill j! ^Ull jo-Aj j^jrvaj «oi>j^l jlSL_**» j^o jj5| iJLp ^ a^ 
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qJ|j 9 JI uI 


David Balding 3^3 *^3^ tW 

6t* fC^Wt 6Jub Ja* iji5 .^^^^Uniqueness feUaqf ^Ua» _> 

JgyqjJ) jjU Ua* (J| L^^ ^ 4 iil (ji« 3^ 6jj|! ^ t V l 

JUip-ill oji *JiU» J**- Jfi jU« 10 15A Wf iiy 0^ -b^li 

Jfi^ 63 i^* 250 1^ ifi’ 3 »i^ kio'15 jb—^ tj^ J3**^ 

vitptu 1^3 (jbAMla Jo» 4Sfe 5JbJ Ji IJufcj .40 1 3 PO 3 A 

^ hls^\ 0^ ObW^ 10 J^ iJti*. Obi>J 5* ila&Jt JsLU^ 4 >-- 4 

olSiUftA ,^jiam( Uia^ «O0t^i 6kX£ta 
,^54)1 |ja..«ioJt OLofUaA j-^ dJtft ijL-& J*A)U ki—ftl 

^|>3 C»j 5S5 .OOL^ kifrl^i ijA ^dLoJkb 

^ OlijtUt o* ^ 27.6 4 i^ U jl .2GO65 2001 qi*Wf qo U 
National Database qcwjnlt OOUa frJk^S <1 (i*puJl O i » ! *& 

1 j)£^) 220 tftSj j h .OOlull OJLfrtS ki^l^ qtl^i 2 * qA Ca>^ 4^lAiLt 4 

Ob^ (jj» 2* 0 ^y jl Iqlai jju^ JL^ S^JxlJlt ^Ualli OVl^ oL-ij 

^ ^ OL-Lrfi C-''*^ 

^ ^UalS^ ql ^3^1 iy^ 15.1 4 ^5 ® J^ JffUl qu-fr jb«I— mU 

^^tla3 qS^ .i!>®5sft 6* <1 qa5fc-.& CH* 

qixfttfdi ^a«lU* q| disAlli Ju^tl^b qpl^A^I d.Ax> 4 S3^^ qAA^ll 

^2d$3 tJL-S^ Nt *b t^b C< «wJ ta^tS Jt9' ^ 

OJLci^^ 4SUAli qA (j CltSilkiJ 6 Ia JSa qfi. fi>» 

(j 5b ... iitAfr (555*11 qOAcdt 41^ CJai *1999 ^UJI (J .5Ji«ltf Obil3% 
^ Jij'q laAlIt (5J5b ObUJt dkA^-is (I ilnflo qA5 djIlWI «q3^5J 
37 J5 (51 3 ^ ^liS ^-3f5« 6 Otc^ Jaff ql 0)5^5 .IJLJt^l <q5JAj3_-4«i 

^j5Lt«JI cAmS tq5»A«J5 '.'«» ql^ q^uaJl ^^>11 {J^S 03 ^ 

.q^lij* oKoql Jb. U Jb jalS jjbj (3b* 41^ ^56^ tJsP’ 

(j! Ca ^5 •dLLStil ^-3b jJjcuS Jx*A—ftfb 4ASLa| 4 j^5 ^ 15* Ojj— ap-Is 

c^J(a1^ JLlA^i^ j* -^ *■ I 41S .4sobiA bS[j)jxA ql5^ L_>^jJLs 37 ^ 1 (jj5^1 qjiojlils^l 
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auLbJI oJaill DNA uggill ucuqJI Oila 

JUto-U c£i U*-* ifj Ua o(|i 

0>^> 60 6J;0(m iiS^JUit 015^5 ^ &y t 

i*>jl i! asits ^niA 65Sa ci 

Ufl-if g-^t5k— a^Aft ^ ^ 5 !>a) Cl_a^ *2004 ^LJ^^^ ^ 

«>f ti j>o 4iAOua dt>il JP-I 3 .aiilatt 5 *jb a*jifi 

jk* I^OAil ^ j| ChicaiP San-ltmes 

^3 4 6*—^ 4 St>lt «dA ci 

jl^siT ajScu Cu5 t^il IaU j5Ij [ic^i 
(Ji 5 b . 1) «2010 ^L_jnjt ^ »5i^( (ji 4 jLA* >-6^5 

6f'^5 ^5 jj* ‘uaJtJt 4^15 os J^UtJ 6^3 . 5 -JU 5 I 

.4_^lj 5 j!j3 j m (jbsLj gjjil Jti c^tia^)' a^:.t| 4^3 

Sjiyas ob!>^ aj>> ajij3 ^(5« a*-. j 3 lai\ ijcu^ 

«(LAp*Jt Of5i—«> jAfi- Jm 16 JS 1 a*, nfclj Si^JS a^Afj5 

«Steven Myers jj>U jbi*!—«* r^kAj^L JtxAifl I^Ju^ OUt^f 5 a ^ ts c<i>lb 
sl ,^5 Ub 25 jAMi\ tjA ^ J-*po 5 a^Ult Jj^ 4 >t L ^Ut 

1^ .j K »n ^JjaC Cdilj aiixlb <33 jaa JLmi 

iaOS ai-^ 15 63 *^ * . a 6^ (jU ^ jjf Ojdl-»3 Jjitl 4 ap-U> tJLfl3 

j 4 >p«^f 4 j4_aI a ^j . rt ^3 j_^u .a^jjjjt ^3 c ^3 ^ 
5iUi-;yi otio^b j|>jii ,}jiU j| a*_«afb japji ^ .4*5^1 
65 bui-«i a*sU| ajb3 ^ jUp-t 5 ^tfr| ^ g-5^ .^,., AW ou^ 

t4X*stl} 9ub5 


aiboA OLlb^t 

. . * ** 

4 aiLoi ObW| t>3Ad2j ub^^l tW (5 (533^11 t^Ubw ui 

jxi s^ tfes ^ ^ oiTbjt ^ ,utai j-— jb .;533iir oawi a/jl 

a^ 4>» iJji 4^ 4*lAit ixtf a3®4li libs^l OtlbtlJ f-ixubJ ^ 4i 4*LJUJ 

1(' 

aiifll a-yUXf 6jja> q«^b«-c5 iaU^l iij3 
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q^ljgJI uljjiiiotll 


^ i3P-3 5A aJlpJ) dJA J-l« ij aLoll 

^■? 1 * A ^leJI ^ .JoJli^b 4„<7 AaU «wP- ^UaS Jl^S^I 

^ 1 aLfl)l OlS op .D WJl JS- ia^ g* A Ja^jJI 4 jjJ 4-j 

• .1jUa 250 1 o-tJ5 790000 

jj*^ «2003 ^Ljcil (^ iflfcwAAJI J—jS 

bUjjff- .J aj^ Ji O^U- islsU- OLSUfl^l {^SJ 

iUiljO) OjjuoaJI oljlj^l 6303 JUl>l oti ilil *JIU) J-u«« «633L«» 

^^lJaiJI JUs^l olS^ 0>-^ (633I—*K Ja.c -SitjS) ^-...4«*, ) 690 J5 (3^ 1 3A 

ol5 033L-» 0 ^ «Ul| 1) 15 i| 1 ikla^l J1 3 ; « >ilb ^^13—1*JI 

Js- jU^I JUsp-) 0 ^ 06*^* 6* oi*^l (> 

/“>(8 J5 1 > 3p« 3 ol5 J35iH JIp U^ JLP-I 3 e* JillaS 
Jeul^l 0!JI^ OUL^ifluP'yi ot_tuPtl 40uM«a)l ^AJjiaJI 0^ ^3^ 

l ^?A51iA CjuS UjlI£ «JS&ll (JU 1992 ^bdl JCLo ^13 (3llai ^3 jXa CJt5 
JtuJl iiy jb^ i-oU-* 0^ «v->Ipo^ (^ 3^i 0'*le<X) o^ jiU) 

CjIj JiaJ . JkJbJ jo J51mJ Ojxoma CAb JaA^I O^l^- 4j 4 . mAa 11 

lftSju?-b *1 •! cbboAll ^ Jp5 

.2010 ^bJI 

dA Ja^AI 6j^ UJuC- 1 All l0'3jib3 Jsl di^—A^ i.i)UA3 

,,Ua1I1 J1«) 4j dpAI O^t fjisti JiaiflJ JaoJL) (A j^iOPs—«J) JaaA) Jto) 

^ UL ol 6-^ ^ OjkAjJI OH ■(£ 

OiJaAill oH Oba5b3 3350 Ji5 JJLpA) 0^3 «4_*ui3 jtaoc—MJI 

J bSbvx Uja>LuA A 0^1 ^ 0*3 ‘E J1 3^ ^ J^btuo 

jusj dlSLwJLI 3JCW Lajjf- .obosbiJ) ^ ^0^1 {J^ E JaA^I 

. JjpJl ^3jlialll I^bap-i 

pJLptl_4«j ijl}\ d>jlill3 .U5Afr 4)5 ^ 4AJoJp H -33 9 CJ3JI (i 

-M 

A**®" 4-0)03]! ^13^) vi ^‘t.*?t]l JpU^) j 3 ) 3 J SiU Oljjl^l 

oJu^ 04.^) d33 ^ A**»' ^!o 3]I ^^5^^ Jjblp«3 dial 4U *)3 toU^^^) 
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ajLbJI ua 6 DNA U99iJI udicJI iJiJj 

jxILLI ^ ^j) aiiLalb JjUalJI ijH, JjjlUl 

.^1 li* 0- OilU ^ ^1 iyliil ^ l4;a0 .(^3^1 yi^l i it 

.'“>5a«UI oUViJI .Uit 2i«. ^ yu ^3 

OU-Uvul 

(jflApJI ^lJa3 (^yxA iUaJl^l Obt^JLlI 31C A it dHiA5 

tktfJI ^ obl^ uLo-^l (jflJO O^lajo 

3kjlM» jl) prosecutor*s fallaqr «^LaJI 31aJUba)> 

Oljlj^l ^ Ja-bo ^Ul (transposed conditional J gjH 

source ^ . n < *>1; (.Jjjjka ^.aIIpw »Lia^| ^ 3rfidljUI 5j >. 

^^UaSj jl Sjjuaill j| .probability 

IS jofftiJI jl JUos^l 3 ^ j J^l JUo^l .oLS^I ^ 4 JLd *^S j\a 
OljljCslI jjtX53 ^:)C ^3 iufr jJl-xo 3 A ^Ikll ^^ 33 JJI 
jtA^i juie-i ^ iij .itoo jtuuu jLii 

O^S .iuAlsdt jji. (itIS ie <iLua^) (J _rtT Slj 

^3JL^alH OStUSff-l aJUpJI iliSlI »l» I fr jt (>a ^>11 ^Js■ 

Li» 5 *.MUs- .AS )5jl5 ISj) J^-Aj ajiljtll SjtyaSJI CjIjIjCiJJ jl j A oi l 

^3^ ^1 V-^LLI .(^5*pco JSLJSo 

^ 3 | ^^UiJ <J5A35 j jl^^l ya*j ^ .jJUxtl CiStUli>-l 
4^ (3 Troy Brown 03 )^ ^ 3 ^ ^ju ^ ^ 3 ^^ Uju^i .Jilt! Ja 
jflAiscLl ^33lko i533iJ) d-^OAP- Jai jl ailpdl «<blaj (3 oL-olc-l 
(jl 3 -tjdl ^ 3 jlkJI JUzo-l ol 3 t4*ouaJI Jl ^3 , 5 jJ| ^3i4) J5L_«Jt 4^9 

A k» a a .gO^ 4 j^ (JC i3 1 (jl^ 4 fcSiSljJ SjAjaoJI OljIg—StlU 
ds^ji jf 4 jU) (3 99.999967 dliA jl ^ lJub jL .i^A?! OgA2«,l «^UJI 
«Uj .^Sb f 43l aSU! ,3 0.000033 i_o> 4aas3 c^3ltt J5L-JI jjUaA jl5 
v^S C*:iu! I^IS dp- (3 (353*11 (joApJI ilil jl |»Utlt (^Jiil Jilp- cja 
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^1 jgJI UljiUlfloJI 


CJ13 UJLifr .tfLJS 1^1 03^ ^ O^Ih 


^ Caikj *2009 ^LjiJI oJmlil Otil^yj i*^psll J—^ o* 

'*Wicus curifiw 3 j,jjud Sj Vu «2JU^I > U ifr* tj* u—JLr^ 
LliJI 3i|Ci^^ l Jl_33 .^ 331^1 jOAftlt 4jUiM« SaI^ a (jbiUj 

6^ jaUoH (^yi JS—ftiAA 

^ otyuu cJt^)»! U-J jiuJi a»A 

^4l?l l>iA ^ i \ l| Ati 


LKUbUiV) OU^I :UU»)H ajJt 

0)j<lM JJ ^ ij3—Ol^OflllJ) jl jb^l CuS (jVl 
jjp- ^*>3< All jjiuu dliA jipil ^>-s:j 3 *aiia oi>ja53 a-jwi 
^U—iJJ OtS*Sp**J1 ^joij m».i <X»’ Jj tlUS3 iLfljl d-JS 

t^33^ jjOAaJl C>t3i^ diSLa^l O^LJ bx* qjA 7 ..i<4«a »lalxJ 


»uaj 


^1 4iJUi^1 4 id^ OIj\2MiA i Xn ut m* \a ddl^5 «(W01S 

«J»Lf5ll (>o yp *^32 pi 3 ;S^1 *-31—!^ SJp4S 1 ^ 13 ? IX-A <^jp_ll93J1 

jj# olio (33—Iflo ijZJl Sj 3 it i lU iyLop-^l OIjUJI ^13$ Jp i >-^3 

J| J^32U .SjuJ iuS| 3! ^jp ^3*i?« JS oti^l «i|Uo» J) JoL-ffI 
ijA Oll« mils 5 jp 15 03*1^3^13^ 2 JS^ ^ 1 J—lo 

ij^^’ 4^33 OL^ljfvdl ^1 JLuiuU t'ijSjUit] dlS (j|f 

olo^ ^tislicd ind^ndcnce 

J5l3i3 OUSUSli jm- 13 ! (| 5j-jo J 3 ^ 333111 ^JoJi LaJLIp 

independence «(9) oLmi>®l —*" t—£i tOLi**—«*iJ 1 

Wal 5^)3 ajUi^J 4j^yi 3 *Ui*l) (> JbJjJl jl 0-0 ^yi Jip 3 ^ssumptois 


0 A 4>P 13ajPl Ui!»3« U* ^i tOLbJ^^J eiy \^\S 

- jjK g-^jaiPaa 40 t. ai Markers Ot-xdsJl 4yilfli_4#1 ul 


.{^jaij.aoftfl (| 5si^ ts^ *1 ^ ij^ <*) 
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qjjU^I DNA U99iJI uao^l 


4 >-a^ yIji5 jjJJt ^ u^L-lH 

aJiU5--.Cj» OU»ljt 6 r J 3 > ^lyil) ^5 a1 1992 JyJ^o .glSL-Jt 
t><»UU Ui5 jo-jo^l ilil J^ji ^kS^t J| ^tou Sjlm 

^ JIAj ^ 5^ ijflJWl iliVl 0 ^ (^JJI *Frye standard 

42^ CaUIIma J^aAJU JpjiiS 

4ijs «U*.«i J ^ILJ3 bL^ jjI (^ 55*11 jOAnf^ iUil jj iJ^S 

ki^ ^3* J| i5il3 3*StWI ^ 

J 5 UJ 3 .OloiUIl ^bUi—l dJS »L 45 .iUtSL-JI <LS>ft aIjoaI J} 

1^1 6 JjJi^ *C>djdjdl Oji^l OUifcltitJ ^ 

(^^5)1 jijSS jjSl^ Oblisiilt oIjl^ tiUiSL-*JI iljcul 

4u^ c^I^mII 4* tCc^ l 4 l a. ‘ i <X iLI 4AjQjb^U 1996 ^laJLf v^looSU 

jl JjkjpUf 0^ jcStiJI jl Jj - cJf^\ eUa ^ 4p-lill oliUt ^ J^- ^ 
JJJsl (Correction factor JaU ... i. 

Oljjdflill C* g t^T CJ5JI dlla iia .|3jlkL)l oifUto-l (^L*p- J (theta tid 4Jb 
05'^ (>* 3^ 5 *) i^3J A * ^ 5 ^ 3JM4S, Jlft »lb yUap-^i 

(69)^^^ 

(^5! .oL«St dJatl 4Alb CJl? 2 ^ q ^.|q A It -. t 

4S3jxif jjfr JaU^I OJODCa 5j^ 4^3$^ OUU Jtf.l5Al ^^UllJ jJ 

1^ 4II a ft ! Ijdftl 4i^a ^jao 45vlk>.u jsUyi SjJti ^5JLa ^Jjba Jj5P> JLS 

C>LiLja_«j (3 4*-aaJ) oi^ irlp- ,ja1*/1 ^aSpsII J^i LsJOasS .^Ul (| 4«J^ 
3I J^yi ^litl i ^Jt«l_(.j ^55iJI joiopJI OljLip-l C*515 (^>J^I j^l 
jt l^ J3 03^ OblWI (3 • Jjtflib 4M „.w.tl afjsVl t-Ja ja^-a 

2^ V^balo 1^1^ 4*2—^1 da-l jAoiU 3^ ^5 jJi ja9c_wJD (5J5 JJI ^joa^JI 

^UalJI 5jj03 C*ilJ la} U \j^ ^ Sf t535*Jt 

( 315 ! CjIjUa 10 jj ^ 1 jja btJLj (JIUI J**-* «OU 3 Jj 3 10 JS J 1 Lfls> 

«• 

(jA J^itiaS 4£>(^ aUuLu^ ^ 4jafl3tlA OVUla^VI dJuk A*b J5 

.4j!ajilt jjjjj ^ (jj#3 (49atiatl Ja*S 


345 


uljiiuaili 


SJLpIS UaM 4^ 0 ^’ 4j 4.a1ma f^Js- Lijxlll ^tJL> Ia^Ua 
- OJub JIa 2 *aa 1 _^t ^ g—<3^ ^Ualtl iffl i A i U 4,d^jJI SjJill 

JL^^JI JJjJI JSIA3 ji 4j 4}7 ,^l AOpiS ,^1 jaApJI iJil jl9 cOilWl 
(jopc—mJI 5^ (jl^ ld| U iUjXA fjja Jj ^ ^ jAi5 .j o Ph—w,)! IiIa Jjc 

10 (>* 1 Ub- 3A iiiOl jl5 til ,^^\iaA 4jaJ 

«ibt^ JoAptiA JUJu^I 4 jrtflt JLajJI jP^ o' ■“* ’ *! OS^ 0 ^ JUIp-I oi^ oM 

1 5ib dd>J) o'^ 'M 0®L-ftPObI) JA 1^ ^jdll ^JI*J 5A JUlp-^l O— 

^ jiUp- 4 j 4 j_JUU 10 15A ii>JI 61^ 'il 5 ^ «ObL-*i« 10 JJ 

3 jli| <Ul 5 ISi U ^^3 ^-1^3^' jppt— «JI ,,)*yJ o^UJU 

.JoAltl djjj JLp JLaIw dJS oi^ hjjM La 

6^^^' jA cbiM ^lill oUl^l jl^I^aI j(v3Aitl ^mxpJI o| 

.d^JLsIa ^Ij3 ^'5^ Ola^lxil ^^LaZmiSII ^ 5 ^ ljIjLm^I *b^| 

Population Olp^optil *la_Ul ^a—i ISj CjljLjp-iJ) di* Jl® *ljp-i 0^3 
(iuaPiAJI JbJtPiS Ola^lsM •Up^l 5a) ^|35lJI joapJI hUl geneticists 

jij (JIlLI J-u-« (JLp LiJ«sJU ^opCu-oxj ^^\ Sli^ <1 

(lJI>_«il (t^5iS^ 4jil3 ojlaIaJ ^UIpu Bruce Weir ^3 (j*»3>» 

a^UJI C»L3l>bII ja jpjIjCIj ^|l Juw ^3 15000 ^3-2 po 

OUUI SjlaIs .iliJl JIP-^ US3 o 5^3 <4JLap->fl ObL-M*pJ) JLii—J ^1 

^l5a 4I_«» jjA 4Jbial.utfU) «^jLp JL«<ap-[ J*1 po» -j Sjjijp CJlS dl3 

v5 (533^' OioapJI JpLc! 4p-Ij| »b}pJI Ji3 '^3 3^ ^—*503 

^ sulill Combined DNA Index System iS33-^l (JoapJI ji>^ 

- Ola^bdl *^Up-1 a*i - (CODIS (»UalJt :IjL^I) (jljJLAJI Ol-A^l 

otpljidl 0 ^ >cb t><»3lpbt Qtt^ dAjptjO jJ3 J^\s .AaoIxJI 4 _«tfljjll 
C)L>L^I SjlaIS ^)JLp*i*i»b 6^ JsLc^l oIjI.. . « i p JaIw 

4puAi <t3jLia3 *ilUA 03^M 43? ^3*3 b3l ja i)jJ» :4 j^5)) 
^ 5JJI ,1994 f bdJ DNA Identification Act (333-^' opapJI jjOpo 
o^APtU (^>11 <»l-i 3 ^ 4 hi,... ,„ll 4 JIjJlaJI Oliutocdl 
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^UbJi aJ(AO DNA uggili tMJji 

C)U 5 l 3 tLI C*^t IS 1 » ouyi i>U 5 JI jl (Jb 

jI « 4 JLflp-^l OUl^l dOpG (^1 

JoU^I ^IJiitlMiy Ol^ CooJS Jl 35 h^ OLIajJ 3I (jjlpol 

ir^l JbJ( 0 t 3 CtL^^IxA iUljj Jju ^^3!! CiUt^ JL^I^S ^ 
3OI0CA l^ ^d£i3 ij((l8 " « i a *ljj^ 0-« 4 « 1 l« ng »yi Ol—tfljjJI (jJuoll 

.^L^5 S3AJ (iUi c*i j*Sfl ijiff- bl^) ja dJLfr ^UjJI 

JsjmI i^IjJaII oLjuaaiII ij [9 LiiOd^i 

O^ld JoUl Jl J303JI «(,>«Jl3lSJt »lj3 jA Su^jJi iLU^» 

_( 73 )^m^l ^ jfl i l K lI C>La3jLm 3I OUl^l 

OJ^ dUi U) Uiisl qi3il33 aat. ^ ^ ^3A^ Cot83 2009 jiA_uuj.) ^ 
Science 41 ^ J Oj^ ^9*32^ (ljIiSUI j(0-l3 J^xaJI IJub 

jOAPtU (^>11 ^Oai Jl JIjJL-AJ) OU-LAeOJI uv-SSU 3-ftJG 

CilA3Lttl 4j|3| a_»j - (NDIS ^Uaitl IjLaip-l) National Index System (533-jJI 

^Idxll I ( ^ i<l • MU M (lilpol *^y^l frU-Jb*!! ^LjqI 

qJ&U 4 cll ^UJjbli ^AyUAlAlf^ JsW^t i^ LAw^l jL 4 JLuf^| •«^Lli^| 

j^ApJI oljLip'l nXILmO 4 ^ 144 ^^! OL^Ijlsyi jAsj 

42 ^ CiljLl^b ...^lo-i 44 JU U ^IjLpCL^U tiLIS3 

jfljyiiu ^,x pr 7 , » i y JaU' ^ 1 x 9 Jl ^Ldi Ia3 ^__jij3Ji ^313X1 (3 

4 jaJjJI (jjt.. .rt >.U jA _^T iJLft Jl Lajj 4 _Ji; 3 JI OjL-il U 5 .« 4 jlSL_ 4 *JI 4 ^/Jl 
(jQAAtU t^h^\ ^Uai obl^ JMp- ja 

JjlkJI jSb 4 ^ i_ai*2if J 3 LUI ,3 U .(NDIS ^IkJI) ^33:^! 

JsUl g ;393 J 39 - Oit^LoJ .Obl^l OJifrli J ojlsStl iJLP Jxi) 

.dJi Jl 4sLdl ,3^ ^ 4^1 J»ij clusters JusUt J 1533^1 joapJI 

^ '- 93 >bJl 3 OijUl J39' SojOa- ^S3j jS^j jl JdpdU jSU 

JljtlflJI ObuApclII ^ < j^l (,^*^3 •i533^! eUaj^l j a 

^ll^l) ( 333 iJl jflAAsU (^y_j93JI jwijil Obl^ jA S>UI lua ijAit 4 ,,, »^a " ) 15 ! 

jlU ^1 Jl ObU) jA j"^l ^ ^3 (NDIS 
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4 Jjlj 9 Jt ul>lJUULiuJI 


^ aZ^jiJjlasI) I iA H jI j a S ^ iji| 

• ‘ nj)I Iti^ ,,> 4 aW jQju .iiiidtaJlb til f" 

JUi^ JjS^ Ji OtjjtJLSsJI a} 

LjO^ir U^ 

li* ol ♦l«ap-)W j4^1 *^15 «<*&■ 

aijSn o}J{S^ «,p-sfl ^>sll Otj* jlB:)I . i , > ?»3 ^ .ayts* 9* <i-i5i) 

JJ (jk}5 - ^55^ gieu«B i»Lj a® iUHH iljKM jbljil Jt ^ 

,j(j^ ,J| tir^lai (Jil Ci)j|iiiii:JI 63 ^ iJ^ ■ SjS^ 

0*9-Jftfc Ub 9A i Jufc ^ ^ 

Jl 


, * 

^9921* aiuM0 U-asU 

^9<[bj— iffjjjill iisi^lSut Otii Ji 9I ^jL 3 

^tjgyoll 9! ^Ujl^ O&ji SJUJI^ J^—* -icJS® J-fll* 

gJlflA JUil iJUlI* Jb- *M»1^1J| Ojk4j SaLflm i ^ ^ * 2 * 

itfJA *9«Wi SStjttf 4 l^.wu« ^ Jj i w ■ &* ?* 

a- libjgfrj Sj<-»9 d^l—-<Vb oljL-^l Ji i l ut 

6dJ0tjU C4^LI^9 O'ilaBtf' !)j 4 m^) ijlo| 4 a 31 s 9 J>t-^5 ill 

ifjy* ^Jjs a- ZojSi IajsJlj i.Mki* ^4> (| OsJI (C-^3^ 
aguctMl* 0 jAM a cting- ajj aU# 491^ j««Sr ^>*3 

AA j JSJ i«JL23 JSf i5j^ J3^S ^b3 ,^Sl ^9^ilao «i«i 

i^AJuULgJ iH a* '*** tKJjfiS—^mdA a* i*20b 

,<^^99iM ai*«M 

^ ,OlJLMi 4 ^_mJL* i^jub ^3i ft ftSR aP 2 i^»jiM ^ a_J9 



1995 ^:g^aa(}l 


10 i_4«asp^ ii®" * 1 ^ 9 *—4 J5l ^ 59 !^ 


^ 4l9jwJI i^99-«A a» «J*9-^ bj(9 AAiA ^ 
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&|JU:^i oJalH isA DNAu99iJi uooaII (JJj 


ij 6i^ ^ CSI Jim Ij5£)ihl1 4jl J11^! 

<77)^^ Ua C*^ ^3^3 f-AA |>* ^>N ijifr coUaiH V3i4^ 


jL-»ii ^ Ob^iofel) ^1 j^l5^| ijS^ jgi jijias liiLjubj 

^554* asm aj j juJ# ^ 

4^J» U* JjV»^ 5* <# 55 ^ 4|bMJ4 ji4 llcj JL CAIaLmM ^bl| J 5 I 0 - 

iJ^ ^Jji <J*?’5 •Hj>A«-nJI ^ Jl ^^liU 4 IU mit 4dtjAS* 

Ji iSUi 0^ V»Sli j^3 -V^ASttU Ij53 Am Ct^ J^jmA 


^ 

OUjfr Ja J^0a»M aUm JIa Jl^jl 

^i^sUd (fix <o*j^ ^ ai^jA' jsu^ 


J-a4 ^ t 05 <a») L^lk ^jolatsll ^j-5JJ1 ^l5J| ^ ^>Jil JSL^ OllA JLft 



lij Ua (f (i$A ^ askjL^ dki jiJ Ji ifi^s 

iSfi^ jtp^ dlii^ ^ ^li iS -.««. ft 05A>*! OlSrfkJI 42 U 3 ofij^ 




* V • V 



J3LJI v^ JI 




^ 1^ 



^jUIj isLjjl 4Ali| ^*—€>?^ l3 C*mas i3i| - i|suAj> « jop^^JU] 41» 

Ja ^dA Jl# iiidrtS Uup;5 ^Ji ip^^ ^S33^ jflAOkJl ^jgJ 

4jft ^jjiaipdLi as^ 4 >»|ml«» ja ?*iUi <^jm jic Sj^is ^jjtn jfiz^ 


^di 5 ^ 551 }! 0M ^aIa J^iaj jlift Jifi. is :^J^A l£^ ofi^ J ifix 

ot JiSm ijfi 0Ay bJiS J 4ij^ 



Ja^ JI * 5 ,;^ 

jji ciff i iaaS di_A ^j |9 <^ 4 =^odll Caj^^ JioJI < ^ 1*5 

iS33p <^«a«A ^Adp^ j ld| yMA^ JU&IjSl djI^SiU 

O* y^5 ojd ^ aip^wJj d^ JS J 

^ -OllLJI idpS J l^>JU ^3&xe ^ I3| ^ 4i-A 
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OJjljgJIuljUJLMJI 


(jlJ li| SiAfi-tS 41 *^ Jx^ (IrfPblMi Oli x l—44t.)l 

• ^ itaJLJI ^3i (OUl^l (,>uJ 

SJlpIS ^ dlixf 05^ ^USJl 4 ^ If JapJI dbl jO/tAJ C(^>^ {Sj^^ 

^ixSjJI dJLft JlI^ 5 ij^ c^lpJI 0 Jl_a ^ .Ol .iL Jt 

, 4 j A>?^ Cy^ Gi^ J^i^l *{^ Jj ^ i i . . ii « > 

Ox 4^ 4.; Jt>;i dJS oli <oUU) JL»I3S ^ h^yr 3 ^\ UjMi\ ^jI^aJ) J] 1jJ^3 

.<^®JoU5^l C*Ui 0- iti 0- 05S0 ol cUifldl 

JbffJ (^liil iJkA 0-^ J—ftl55 (^ j_-ii»5lJI o| 

.^^iaiJI IJift OJbaJI 0 ^ 43I 0x3 6 Ij5j ^^jjpia)) 

1^131^1 3aIjj A*AA [JS' JxIjo i^UJi 

OIjJLI ^*AA 3 (^35^1 jiiuxJI i^LiMiS^) ^2y Cja ^$3 <4j3Ajjj jJI ^35^^ 

,(3^t Jxl3fi' qo qx »lUi3 <^b|3 ^Ui?" Olxl^l 4^33 Jj 4iLMLi5l 
^UxJI 0* 03SLL—ti» 0^3 cfcijlju?"^l 6JkJb (5*^ JftflS ol •qxJJ 0 
lJub 0 [i (dUJJ .bL^l itiiXffH ^ 3 I qJ cltlJ l»4II 6 .A i A> jl qbjfL-oj jl 

•OUl^l oaaIS ^^33 wi!)l3 ^ ^jIaa jl 
OljLi^l ^1x9 q—X JiS3 ql Ij3t93 oI»[>i>^ O""^ cJaai—mXI 

yijuul UjUu3 4xxtj^ Ct.Jk93 .4f>^l 4^1^ SblS^ «5i3^l qoxxJ) 

J3W if>j?JI jL-ST olS'Lxtx University of Western Australia 

qOAxJI qx 4i^3-atMlx ^33^t qaAPtll qx dj^joS blla...Jtf) amplicons Ljt_J3^yx^) 
15JJI ^^1 qx 4*—<<»UflJI jLli^^l OIJxx C4xJL0(L_u)l3 .(4^313^ 4 j^ 0 (^33-0^^ 

Ja-US urb LdqSJ (^Ui^l (335^1 qax^l ili^l 4aA ^ <,., *<«> 

^li3^ (PCR JaUiII :ljLjfl:i^l) polymerase chain reaction J—JLoJll d^xXJI 
viUj Jix iL—ioLnd 4 JIj 3 ^13^ <^33—*11 (jO&pJI qx glad q—x J3—latx 

^ .(JIjJlaJI ObLiAacllI q*xj?JI ^333^^ qaxxJI 0 Si34ajXI 

cOJLp'3 .Ctjsxjo ilSj Sj3jlS ^Idptloib 49^ 0 J3l^l vA) jl^l' Ojjl^l 
OIjLa^I 4la^l3J 4iA uA —uiS jS^I Ob3Syx^l J3law q! tqidfc jJLI qx fciU6 q<y3 
gxjl3 ^1^1 (STR Ijbflii^l) short tandem repeats SjryadJI 4 p'35>II oIjIj^I 
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uliiJI DNA U99iJI udoJaJI (JJj 

cH* ^Ul IftiT Uu^ dUsfr^l Ml) ()5L{ U»Ut 

OU^^aLs^ < 1^33^1 (,jAApJI jl ^ ((3^L&iJ ^UlA^ djl^l j^ 3^ Ia 

Oli^l ^ •)3?’3il (^33^t jOApJI LJ^UK (3^ UluSj 
A jaob& qa oU^^aLo^I Cam&j IaJULA <(Jl^l J1 aa« 4 iii ^aLk^I 

OIjLa^I ^)jb^s_^U ^jJ) ^ CaW5 (B (3^ ^ (JLp 

13^1 ^Js> ^maaaJI ^ «^* irtli2)l Sj||ua2j| OIjI^^aII 

uiltl} l^tS^ OdJ 0^3 A ^ 1^33^1 O^Aattl ^3^ 

i^55JI (J&uaIL) ( 31^ oft^i-AJLI 4^35^1 LH* cUISJb 

i3c^ji'^l (3^ (3^ IjjJiaJ IJub j()l5.4ip ^ (^JJI 3ft SilSjJI ;3 a 
^twoll |^3JI jOAMfl ^3) «^33lil jib-A0jl j^ 33 » yl^j 3 l Xu2s)l dJUb ^KjAS 

jOM.^ <<^333 

J,.. 4 < J . w A ? . U S^aJUI JpU 3 ^JJI tKary MuUis <^, ,,J3 a ^jt5 

4 aa .^aaAaJI tJJt ^K>p>“ <i>l d»L_w| JUjh^t ^3) (PCR 

«(J3^pcitl 4^33^^ ^^aau 3 SSjJi AlAujl cl995 ^Ixll 

« ^ 

<jil^ULaJLI 4^53111 jfMpJI jjft 4^! DNA-Anonymous 

3 j i l*>w >l Lb3AkXptAwtMj 43!y^J^?^^ 4jld 43^ OIp3AiPua ^^3^^ 3I 

«4 i jH ifli, ) 4iUiIj j03*^i^ lisLif ^ 4 j*‘^3* u^ Cy^ 

j«ax)l t»)l 3 « M i II 4^ 4wU^ La I A ^tJUb ^1 4j| ^ ^ 

4J3^ 4 a ^3 <J_a> fju^^ 3^^ ^3fl <ai"^> ^ « 4 > 3 j p 1 to jJUU ^ *.\lftll 

jOAiPj) OtjUl^l j»l_^| J] vJjk^J 30 x 3 43! 4^*3 Ci _93 ^L.amjO 

4£>-11 o (^j^I j^jMA—a 4^ 4l>i>^^ <^ 33^1 4>fl__ApJI 43i>t3 6^) 4^33-^I 

Jat^i 4JI LiJL-^ OtP3AM ^ V—^ 4JI 4^ CJjG^lt 4S[A_Jtf (JLp ^ 

.OIjJl^I 4 _^Ix 3 OtjLiI^I 
•0 * 

451331^1 jfMpJt <Udl quMpu 

O^ ?4533^t ^<il fjA d^^ ,.A.oti to ®bjjSH 430J fju^ Ja 

oLl^I 4^313 Vj4« rti3 jl^ . 4^ ^4^ »ipd3^l lJub (3^ 43^t 1900)3 03^ 
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UijgJt Ul>AiUaUI 


*^>^5) jjruuiS *^S cibJat^ OUjiai^ C> U < rtU ^^33 

^atoJlb 3 gOA^ OloiUaA (cammXJI «*> ’? 

ji»ym aJub gbUbA ,3^ ^<Si^ JUJiziL^ 

^j2i4i0Jt Obl^ JLC'l[5i (Ji ^ jJI ^ 4 itlfb 

^ ^5 <gl»Uti( aJuk (3^3 6^ ^ vJgau 3 po 

a^lnuioiiH^ ^^^Lult^ I41 A' (j 2 ^aS tJ^lj \S3^ 

^ Sjd^ jSLJLft 200^ (l>b«AU g«.Jb^l j^jiS dJL^ 
j ^3 gyl&tt 3 05.&J j2tx« jLJtfJf OJiifl JLfii .3 * ^ b, g Jt 0^1 

Ob;S0«« jL Cm 0515 ibti51)t 4^ Lc 3 a^j)« 

^yBA«3 dJUJii^ ^tjjJ 2lt^ »Lm 3 | (JIj tg^SbsJI 3;ub3 Ol^ Sj ta * m g^ I^Loi 
Nfatkmal Institute of Forensic Science ^jJUI (^^It 

^Jis^ ^bji^t ^^bef |^^li» 5 lt gl jLs .(NIPS d^jiJLt :tjLdi£Ck^l) 

^^55 «^b^l ^Ua dgjJi^ quMA3 Jj Jj>f3 (Ji0c)l 

jJgSS gl gi..j» ^jit ^Ji/r3 •Obi^.Abil ^^^023^ (01 ~«ijUjqJLI Jui^I ^ bta 
Obl£) gA gOAoJt jLl^l OJiAJ > lWM4 i>t V^ImSL) 

i^iMC, A a, ^ tJuJkfi gt IJub gl JAaaI b)| «^lli^t .Ifr 

jUe^l 3 im OiBuU Uu! 4 a 5 UpJ 1 6- 4 <(astSill» 

1^^1195)) Jlv ^tS>9 3i dllA^ go AoJt ^Ui^l ^oSil 

l^l 4i>t9Ji ^ '■‘^* JkUlIb jbli^t gi lAA^S) 4i t li l»' l) 4ii^( i » ) 

.(««a^l 4 a 5MI AJ^yi Olo-APU gA UjtjA ,i J54AflJt 4i^jl i^Ui 

gA bbjjjC- g-_« 1^35^1 ge»—0^1 OtjtfA^I (^1 5j—*t1 gj 

^IaJIsS *RMPs Sju^ioo/I Oljtj^iil dj%JLJ3jl ^ySb C^La^opuJ) 

4ALyi 3 asoUitb 3>Ua2ji gAj-s jidSj ub^ n ajUpji 

ttool-mark analysis 51*^1 4-^^ J—^po 3I Jatent print analysis 

OLajAstj gA ,cl 5I) trace-evidence comparison jj—Jl jL-JjJt i-ijlitl 5! 

4) J ^IUAi_«.b IAjJJlSj ^1 lft......»,0> 4AJ>lb (^S>yi iJi!jl 

Olj! jS^I gis iUtLAoSU 1-AJ93JI goL^I jJjAJ gSj U5 cg-^5 .<533^^ g A i A ftJI 

* *• •* 
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olaiklt ui6 DNA ug^Ui ydcoJI iJJ^ 


JJi ^ jJJjj JaU JIP-I 5 JaU RMPs 4-Jat/W 6 j[ua&jl 

t 4 ^ f 4 *lft tj 2 J 3 jAbJt fJu^ 

JJjoAtl oU« 2 miI( v.4sl 4 5 J J». 4i\ ^ JLx 

jOA^U hUi) CfcUa— *UW dtj«i—I 


.(NDIS { 4 kJt) 

< 422 a 3 f^t ofl-«pJt <UdJ ^ja ^Itt >1^12^5 

CiI^jSam C^jfSS ^1 i4mS> ,ij ^fj ni> Otglik^ Sjlfr **J t 14 
5*^ J1 ijo^ o s^fe «i>AI *Ui«H ^ 

oljjsUI *> v^^l d\ i^j oUUn 

.ajd^zlt 4^ ^ \Jbj^s OiNK AUj 

JIm Jlkfrlj t^dfgp* joni ^ Uil» Ul/ .^U» dJiA ^^a£} 

ti-Jj ct^Ls 4 Ai«Si cfi^ U iUISj ^) ^tlxj o!jjJa}t 

Ul^l Jio I^\ij\ dJiA V-W^ ^)SU 

jopt^ j! 6ibl CJSi 53 ,^f dJbJLxJI 

.UbjiXAAj »Uap»y) 6463 ^^ 5 ; t jjSl d5f(> JJb J| U^t S^Ip- 
S*UJ 0 \ji^)} OIjsJU) fvX*I (Ajt^at is Ijrf^) dliA 

•4?- 3J^ ‘^ 4 *®’ Ja-kAiS qj—Upti) 1^ dUju3 i-^jt^ 

U 3 ^ jT .03;pCLf ^qSA 03 ^ ^ 34^1 tU«ll o-« 

J^l 4 ^ 3 ^pJt Ljlil^l JLfrl3S LjUiAP (^t olouyj 

“ f ^ ^3 U*^ -l^L-«l 3 SijUl ObjioJI 

^ y ^ 

CJH iS ’^3 *514 ?f U CxPiJI OLJLaC’ ^JLp J 3 P' C)U 3 JbtA -q£. t,. 3 ~JuSUl 3 

3! LftjjkSlt ^ (^1 Si^jUl Cibj^t i^jlp fj^ ^3 03^^ 

.iJ^L lap>V 

jblo-^yi g5ll5 4mj^JJ - ialjy? jSSl qobiA J| ii>\p- ^Ua «b^! 

i^Lo (3 4 JU^I i-J^yi »UJb J—^ j| .bbJuAlll iJT i3J>3 ^ v_*ip J| I At * 
J| b^t ip-leu qpU3 .iipl^ ijA^l CIS Aft «< 07 ll iCxa OUl^j 

.«'Ijja)I o< 3 l^Jt ^^ ^Q >3 JupjJ JL^isl ObJt 
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QJjlj^ll UtjJjJULfllil 


oaiu ^ oui^siii ^ a-—*->• OUT ji 

O-J^l ^ *3/y aJISUI Jftt v3ft^* ^54<r ul JUa^I 

jtS^ aiojA 5 jb)l ^Ul jjs^ (j^aI*)! d^LJI »5-» j|>*i«»l 

•5^ OU^SbUI *j^bJI Ci^JI {jf .gAPwflS jja (>* t>*^l (>« 'AAP 

Jl jisM ^ OUI^I JJ 

iUj&l) ji Juk:EJo ^JJI V*^ v>“ 

jl Jt^l aijill Ot J t^oi-J U yifci 

Ji ^3*201x11 *(>0-1 j-XaI 5! GasS" j-i&i (>• uj^i— -Ua* t^y* 3 ^ a-iiob- 

.a^ujLi a^i oij^i euii ajijji 3I ajtsj 

*LJ^1 Jakpj •M ^ •**« ch* 0*^3 

OjSj—-» gu-JI I Jufc iJlSj ol <oLi Lo 3! ajU^I aii&ll ^3!*) (,>^3^1 

tdUS 03^ .6iL-ftl 6da#bli C—J ^" 5 *a*A 0 

aj:>l J30. a^b ^ 6 >J 3 u ^ ^dis^i c^i Ji 
j3i32j I35IS y>J aAiox)) 5 j 3 lxiii 1 jJj*^ ^ U 3 >****i Lh!*^^ »sllbl Jl .(^33^) 
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pg§jJI aa^l 

TuUpJI vgjlll qjl£jil jiai 

9^ UI9 Sf^ 

Mea-Wan Ho 

^IjgJi kJuoJdJl 2jd jUgA ugj 

5j^ C^\ Jl-jl. L»U CtjA JL-SJ 

Ruth Hubbard Jol—>3^ 

300)^ >j3« George Wald JJI3 
Towards a Liberatory Biology «j^pw «(^1 

c,- .o’ajitijii s-tiii Jirt- 4 

’^jb3^ C*-jl5 «^lc- j^Jala 

itAlftil JLfiiJI JuJtjJi J5JI JjtAlb 

jl IjSa - genetic determinism 

O^Om 4^1 OUjISJI 
(Jtp CJLa^ (^ImI ^aJIkS^ . 1^ 4jaii%i\ 

^ <g[U».i 44 j| ijjo dJLstJ —g|^ll 

OU^A^b Jjjt Jl5^SH J-O Jl^ (^L 

* • 0 * 

OLjUi^l 4Ja 




^ ^Mj^l i 3 >-l J^Uill j|» 

OLbU^t 
.LLaaLb ^ 

cAjS :\x^ 5A jl 

i»j4 ,j^-JaJM of O-S^ 
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uljpJUUCuLII 

ot ij^ OjJ ijlojai yiijj Ols i-iUaJI 

^13 t 4 ^ Jb 4 J| 3! < 4 ^ ds^ ^ ^U^l ObJ^ dU* 

.OU^t3 •Ltf^yi ^kic^ ^ 4^ i 533 t 

f4i^b oliaoJI ^ Uju0 a . Si 3 o)ji> jj l$i) <>—t&l) 

jMj3J«ij| ^ dl^U « 3 «L 3 g*fl bt^l I3JUJ ^Ui^bll »UJUj jW^I ^ 
UkiUs 03^^^ 6^^^ Bioethlcists «Ld^3}3jJI OliM>l »UI»» (>^ 

^ ibUjJI C(0>J qkMAkll J34 a^) ^4^3 a»- oL-ptlkail 

Jb i\jii\ jlfr i| ^3!}! •UJI^ Sa l i ? . rtV l Js’ ii)U ^Um 

4^tliiJl3«Jju b'^Jj ^ Oti^^lR})3 (J0U0 «JmJ) jd» )IS ^k 4^3 

OL^ JL.JU 1^3^ ji^lRi)3 3 ,, m*» H 

<Ji^ll)l *^3J .^jwaail—«uo v,« a , . m * iM (^1 ^4j| 

i^^t:iJ3 oU3Jiati1 ^m 3 6j3lx«>l «£lijdh Wald ^3 1 m!^| 

0341211 «| j^3 qMixib o^bll JajkII ybjb •L^!)}13 *UJ 1«11 O* 

Gene Mydi: How Genetic Infonnation Is Produced and Manqnilated by 
Scientists, Physicians, Emj^oyers, Insurance Companies, Educators and 
^^303 alLttfj 4j^ Vy *l^ 3^ (Law Enforcers 

«u* 3 j» Ulla (^bb 6jb^ 

f 2^Us»y}3obi2:dyi ^ UlS 

*■' * dljt ( 5*^1 ( 4 <«L«J) 4 Juo ^kJxll ,^Sl 4^14311 a^Al tn il 
Jb^U 1 jjb3 JSLJb JLaJI oa 4 xMklb 43343A 49 ^ 

jjjs Ia 4 |^i iilgJI j 3 4 ^l(i«*lb y«*i ^ Ail 4 > 4 u ^1 obulxlt oA ^daiU o** *1 

4 *aIpJI Jtp- (jA US' JjjjSS 4 ^ iUiS^ill o^ ib 6^ ^ «^k-JaS 

o^i *4 a-fo^kll ^3 Sjj^ jtjT 4 l ^ JA3 < 4 _j 4 , «mV) U 3A ^>JL*J 1 . 4 _JbV^ 

' .1^ O^ 4 hM 3 

3 ^ ...flih^ 4 ju^b 4 ^Ul^V 1 Ob^Izl) o^ C4I-43A ^ (^ 4 IL ^JL-OJ 
4 ^ 4 JLI (i^tj3A iJ 343 US' jia.ilirtlU <3 , a 1 j 3 ^jjcalU 4 ^ 3 $ c-tbii . m ^a 
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4 JJ U IAa ^5Ju UjqnS^ Usli^ Mark ^ _^ 

^ ^\^\i ois 4i\ iLu *> jb . 4 Ujl ^yu! (ly^i aLdi 

J«a 1U ol fluid genome 4(J3L-J1 Jbo^t aSfj^JI jff 

i> Ji^b CJ 3 jj 6 dj^ 0>-aii oLuiU J-Jbt 
ai5^ <> ^5^1 I^aradigm ^^5^! J| ^ 4II 

^1 ^s•^^ <*^(quantum jazz biology *^5^! jUI .U! 

3 I *<>- *4^1 6 - 


Ujjtt IXi^ V ^ <>• 

PietidentBmciiittonoiSJj^ jtJlii- 

UOtiw&sll ^ Sj^S <^asJ» 4il J»i 5 J„«JLJ > J 5 i« 

Jlii .^uL-jyt o£»l>^ <A f ol (Ufek-a giUJl 3 a-itt 3 ll 5 

^Ult ^ 3 -u^l aJISi 4 Francis CoUins >jJ 3 ^ ^; ijA 

1^ Ji* ul US. National Institutes of Health aMll 3 

V33-JI Jp-4I« OUiUll jig 40l3i_4- ^ JiU- K3y^ ^ 135 !) 

^ j* JLKJ 

/^aui^i aiajijflji ^1 ujLiP jaas j4_ii iau Jbu a«^ 0 * 1 ®- 
il tii|)> :biSIs Craig Venter jjj5 jj-juif j!^>i Sj 

a^AipJI ^ Sj-_^) dJU jjSo ^ ob^l Ul^ Ijos 4*1 

.a^AA^l ^1 «JB 1^5 ia;uJl 3 .«43p- 
J-Sllj «g;ib ^1 ^ ^ iM-Polg «Ot 5 ;L-- J,ta Jtjl JL« 

bj j L . (i 3 A a*uL-iJ) jdl^l ^ ai5^_«4* CjU^ Jb jaij 
B righam and *L,^4 ;t l3 ■ « “ “ « «*> «3 v3£>^b Nina Paynter 

CjJjjj-^sil j^ 101 t3_.jaoc9 ,jia_^ 3 j j Women>s Ho^ital 
(single-nucleotide polymorphisms ^| , i k 

«a«AlM <4jf g[j_J as3 .i^diW 4_JaJ^ f5i4?d) aiLIS' OW3-«y8 
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a^ljgJI uljimoin 


^ ViLkiSjLi^ 19000 ^ ^ i^isfl ^ i ^1 ^ i -<3 

tjl 5 ((Jiil&LI ^ jins' iLffwatt CnJK^ 3 iwljAfI 

I4S5 .^^ikjffi\ ^Js UJSa ^. us Al ^Laj^I 5a ^^jtill 


(^5)1 JL .^1 jjJU 0^1 <Harold Varmus u«i3-^j(i jJijU JLJ 
iUfjUi {^ Genomics :National Cancer Institute 


olji^JitiJI cy^ Sj 87 IK 4 oUj^l u»lj^l 61 

J'W «nco-Darwinian theory SjljJipJI 3 -ijliiil 

(^3 /^®*Genetic/ Biological Determinism /^-Sb^I 

Cots' (^13 (germplasm (^ba^l ^IokII) t 3 ^ 3 jli «> 

3,i2:.i»i4 germ cells ( 3 *l> <«>>) «iUi St ObUJU .tbljJt JlIa 

j1 ijs 4;aIS ojJlJ (iUsi somatic cell «.» J$ (JStL^I JLp 
^ilriiBo .^3laAA Cy* '^bUltl j^S3 V t ' " ** 5^ t«AA3 4 ^^ 

5j5»^U J^'l^l ^ «w all 4^^ qS J3lwt3 hSl^ dUlij St Obl3AnJI 

OjilmA <iliij^\ bStp«t) Otl^l j! fjs JJd J^3J Si dJS J| ^Loj .3AJLII 

\Sjxi tjsHi .4ju^I oljjolxtl ijs 3^ 
^3 .grandparent effects jrdb J| U o^l t-oSt^ (| 

IjoJLm j^ 33 dJi^t (JSU^l3 (J3*j^t 4*> * «)l 1SI31 XI 

jl 3A «a_iJbJLU h^ »U 3 t ^ fetus c&i^l,) 4.^1 bSUJt 

J1 (4ji«il) iuJL^yi oLjupJI JajJ aiUs oli> ^ 4 jiII 0Ul3iPJI 

4Ii^l 4.0^1 C>U^I oJub j[Wtltl (>5^3 JOfr 4iaJ3J) L^St^ 

ObaJ3flt 6JJb 3AjO 

j^ulxll «.sb.4 St3 Sj4l*ttA C * — iMfc J Otui^l ol (^Js ^iS^Ls 
4jui^je^\ uoJuSJ -^lji3Ji 4.<tfJLl^l (3AJa3 0JO JUuo bj>43 (j 6*1^1 

6^1 C>L;UyA..utf (3 -^tj3}| 4-^dfc. ftilt l 
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pg$>JI ggj iiJ a JI 

Uj asijVf a^t asuyi .ujb u oUy- 

JiJ OlS^l^lg OUli ^ ,i,kI JL»53 O^jlJg ^Js- k 

U-J CjU ^5;^ ^5^ 54 jAU jalL 3 ^ aSlj^ll ^ C5dU 0 -* 

^1 jsliii ji oLwi ch» aas*Li a^ a**^ j..^ 

Feedback ai^l^l a^iJykaH ol .iUlj ^ y^LLi Ijjop. 

sx. iji*3 dih ^ ^1 ou-^i dx>d y aij* ^ 
OU«iW J3I3I J>J»- ^ .UjijASj i|;S»)ad5 OU^ CiLl^l ^ -t Uu! Jj 
f5«pdl» ^u»«a« cMb l^feU) ol ijai^l asbyi •Up 

wSLpJI a^j>» 4 iU ^p-y Cij aiiol ,.• Up ...11 

•ULU 

CJIS a-^i^fJl s^\j^\ ^ ou^l jL je. 5 Uall Jb tei-l 

obU»>yi JU -*3 JlA Jfi, ajiUJI ^ 4 >i»)J-U-J ^>P 5 jUp 

•xdj aaibat s>-|pu (oujxidi jsl-sj a-^i 

jU <^lj ^ IXfc ^ JU^I JpLJSJ 45Ju 
«OU^I» edx j! vi^ dJUX^) iMpo^l vAAll .v5>.! 5^ jSbJ ot 
•Ijp-l diL-taSj «f3i4PJI •bot ^ SytjL. 5 je *-9 •l>jy.! ^ ^ 

.U 3 life 5 ebL-is 3 dUJ 5 «OLlpJI dbL-A 3 vJl*3 OL^I ^ 

Jp3 cU-Mfij ^523 Ji oa^^ppjl «>• ddJLPLs CA^L^mimSi 

a*ki aisi-^ ^^ 4^5 jt ceUi OiJLPu a^u* .^opai jjsp ^>3 .iiis^ 

J5WI ^OP (J ,^02)1 v ^44 «>|H 5i^ tJukj .^33_jJt oOpatH , 3 * 

^^\J3i\ Jja«ill jl ^ ^ Leu! lJup .a« 5 LJLJI Otu^ 

a-flij Ol^U^ ^ Oji/AJ) 03 - aU I jjjp^5 ^1 

«u 3 H o=*^ f*± 2/1 U J 5 Xj 2 a»JI 5 jbJ^ SLoJI 

(Jp OUIp f^3 e'AA ^loif ^IST (jeuu -U ^ 

jalil *(^31^1 akJ^I C»b3*«^l Ob^3^3 <^33111 joapJI 

.^^1211 JJ :»>jr 6 j> 4 ^ 
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q^lj9il UljllUftlll 


^ Utjifft Jul W 

<iS\ JlIa 6 > tM , I 

4(ijhi^f Oti^Jbiiiiit^b 5! «oL^t» a>a0«3 Jb 1953 ^Ult ^ (^552^^ ^joAffck) 

oULafl5 5I i .«^La^» JSLi genetic predisposition 

selective advantage J5»' joia&ll 

.EJb«Wt jUU 

jcuMit tbehavioral genetics (^3JLJt ^ 5^ yj(M JIm 
^ ■'tjl ...11 OU^ JbJLMl> Ijlj t^UaSjl ^(52)1 {Js- Ol—tA>L-«» 
SdUy e«X0'l5 Marker ^Lk_utff5 Jb^3 J* jo-ApJt 

^ 3JLfll».tt ^ (^jb IjjW ViJLMxft wit 

monoamine «U jj.i* fd3^l jij? ul 

JJLq:l 1I 4. .^Ufr dgLJta - (MAOA rtjLjos^t) oxidase A 
(^ULJI ‘CxP^^ (| '^3i - 2 ^ 0 x 11 O^LB metabolism 

4 ...^IjJlII ^ gLh^idJI g|hAi> gt gjs ^hi£'_^l \Ji>^ .Jb i i «w* H 3ii rt ifip » Ifl 
^ki£j 43|9 CuA^iitfl Jti <(vJtIjdf dlM dt4^ 

.v-AarII (3 5ibj jaflptLa isLAS o^ 

MAOA iolAi goLojMi A 4*ajL 9 Otj^b ^^3 U5ti^V^ 

^tjUtlMt^) \Xto \y^ Cy* ^3^3i ^ 

/2o)^|.|^i ^ Ujufr i^sab u jU^ 

Cti^ll^ j<^Iir11 6jl}J^ ^JJt gj Ji^5Jl »Uix)i ^^LhJ) *Uip 
Ot^lJbCL-iM^ft 4jaj ol^—Sr*|/** 6i>jl t5 

‘jVs^ OtgL^ 4S^Jii( (3^ JJI^^ gblg^SU 4-^lg3lt 

gOAiPitl g«*^ 4i^ 1 .jt ^1 1*4 it ^ gi^j^l 4^ 4 JtJ 45‘2^!5 

J S ! . ., A > j5j3 ^1 ^ vS3® Oljiutlll g^3 <(^3:^1 (533*11 

/^*^lU^U-3 lneco (3 
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pg^jJi oaiiJoJI 





JIjsW Ji lArtW ibjiu 0^ qrigenetic ./»[ » g-Jki^A •L-ei 

Ja iUJAjJt - ^jjgeiMsis 

iijijS ia*^ J-Wii»sii «bi)i .Uj—j 1*) fu. i JUiuj 0— i-jJji. 

u^H ti4—Conrad Woddlagton 


L}* dJlM 


JA -<|3 4 j ^ IJla /^^evokition j^gJasU 

U^l .^^*^1979 ^U}1 gllxKw we Ho and Saimdos jja} 5 L »3 

^ 4*4^ J1 ^Jkia* jji—^ U 5 »k eUA 

e*-w J ^ glkdiil ^iapCL-^i 91 j_jLj oUte* 



» ^jmj 9 a^ 


(^iJl RNA joaWI ^ 3I jAU JSL-Aj 

o- aJtematiw qilidiig JM-iW ^5^5 ^JaSfl5 editing ^itso 

.^“^revCTse transcription ^^-Aodl J] oU*jdi 

^acquired traits i; .0.:^ oU-aJi ajjjj Uxs 5A 
Jean-Ba|^ste de Lamarck djt.^ C.—oU J| SaU 
OijidtiiJ Cuw -LJiii J2z^ ^jlJI 1829 - 1744 : 5 iL-aH) 

/*^ma]emal effects 


^ OijMmI 4^yi Jlp OjjSS' 5 diOp- C*L-Poi oaSl jlJj 

<3 j 5 St (J| 0M OiiAtaauil \JJIm 

( 27 )gLajjj ^ 


u*>iS^ la| tft jijgAsiii ^1:1) (jlS^« j5jcj jI ^pt A ^ U Jau^ 
Jgp- - 4 AfiM ^hj ijjjAd ^3 jo iJUw iJb 4LuJi 5I LiLdstfl 

i*JS^ iSifH o*^ 4*29 ^ j>S 8 aj ^>blM 4 a*;J» 4 ^ AOni^ aJlpJI ^ ^ 

Jji ij^ ‘i^hs^ ^Wj 
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wij9il ufj^uiioUl 


JL5t2lU lJui» j! - jjCLmittJ ^5^1 i«» l/ld |jg)b 3.4i^ y Stl of 

OLUffiM qo v 33 ^ J^IaiJI ol of 

:IJub l^j 4^j}eki i^f *-«yj| (^JJI Jl^ M«ll5 •ImmJU Oj^l ^i>s 3, tu Mj 

5S1W) Jj^l of o^ 

Oh* j(^ Cuwj aft51^5 jjm ^aJI JLp 0(44^1 jL^T 
Jbu Jiioi\s ^yi Cxr-i J-«^t .species 

Oi^Ut 8t^ {^ (J1 ^ ^>*f Otjd^b ^53 OUjJhJt S^5_JI 

• Jt4uJLf1 ^yM 

lAjl^J^ (Jlfr 01)^^ U ot*^l 4jJdkZfl »ym^^ Sd^3il U 

&UUlil y^ (J^ O—*3 

0)^<e dj^^l {^tJL> Ol^f f^fi' Wj (3^3 O^ dilfr) 

* > A 

of.lor* iMAii 42>tiM£^l ^i3 3^ J| of 

^uii 03ISJI1^ A.«> ^1 ayi ol* «tj^3 

.^L5 453JL11 JuSsJm 3 ^ UiMflff’ 1)3^ of o^ 
rhesus macaques i£l(^-ja 0*5 6i 

^ iUt3JbBJf OJbJLJb ^^^3 (Jif Oljt^ e^iiJb 12 (J| 3 Oh* OIjIL-oJ 

* 

^3A jii^S (^^3 ^JjI (^3 ^kJUtxJI lA^sbid Lb3)^f 03^3 *i^[>sf 

^ 3j^3l Ml n oJla ^a2m3 .^^^4JLa (^31^33 Ia (J5^ 

(^^13 cA^JiJwd ^*4 *>j ^ 4^01^3 *t^ «i>iii*ll ^IpuJI j_J^3 

dlSU) jm^Lmo .JUlsyi |J:§3 JUj^I 3 (J| OfL^I O^JbM ^Ia3jI Oh^j^ 
dJk^t -dl^ll 0 h~^ 4«ajja ^UbL^I L^f L^jJ ot^A^I Oh* 03A3.>^I 
4i»_«JI »Up^I .U—^ IjLflii-l HPA jL-4b IftJi jL-ij) ^U^SllI Sjl^I 
Cl3UJt3 ^Jsili lA3ud3 Jb l:tj (hypothalamic-pituitary-adrenal 

(J| L# <(f3jLatl v3*^0 oy3J'3J5J—“II (Ji3aH^ Oljju*33 

> 

<UUs»^ UjxU i.U)l i^l ^jl\3 fVl 0(J S^l JV::£':il 4it 

.jO'Sti djub ^ 
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pgftiJI 


5 UpJI CI3 ^ ^1 JkSljt-JJI iiJj3 .jAJI 

slJuit Jij .^^1 ^JUd^l Obljkio^l J 5 

oM Sdbj Jl jua^iij ^j^ auuii 5 .L -1 oI 

oijdMi ,^UiJ cjuiiiaii diiSj «i^jji V3^i5 c*juui obi>.!s 

.<»)^b aainiit ou>^i3 wisssyij 
^UaUII S»U| 5! ^ JiA jt (Jfr iJpt 4)U*^ 

a-ljp o^lj /«Wil ot 6 S^ lil^AWI ^ 

JAUJI ot US. National Institute of Justice JuuiJi {^ 5 ^^ Jug«il 
64 pi 5 JU::«.bU ^ ^jum^I »tA2»Ml il JUa^I ^Uu ^^JJI 

Jl >5^^ f JUie^b ^IjUU <4SUI ij 38 J^S <^UI 53 

»U 9 uJI ^ ^U 168.4 ol iwljd C)JL»3 .(lUUKil 3! JUa| 
^5^1 ^UaU^I 6 »L>1 Jl IjjJi «St)5i54i ^3 ^^1 <Ltu0^ ^ 

6- asui,) 61.83 Cy* ^ 3 UI 71 . 2 :JU^I 3! 

.^Umk)) J(jt 

•bSlI 25 UI 70 Jl J-.j« U jl Jl 0)>.jJA£)l j|u-iJ3 
j« ^Ul 30 Jl 20 jl3 c^^^^iUbfcll »3.uJ I>i0jjd ^ wfttl ^ ^IaIj^) 
jiJI gSlsJI Jlo Jft (J3«a0j| 0^3 .alAUtl I3IU1J jl JaSp^II j* jviijdl 

.^^^primates 

JUb&ll jU |i| U Lxlai iApo il ,lj5^ Ij3^ jl j;^3 

Lxks V f4Ji^ ul jA l^-oAj ^jJiL «ju»jiM 05 jj^ '33-u 

jUp^il jA j(vJ 5 j^ «d-Ji j* .4Jb U 

. 51^1 0A CJ3 3I 5 l>^| 6JLp ^jJI jj^l jl 

^3«yt «£f3LMJI Oluif ii3i U 

ctJoS'«JU>i3A ^ McGill University J^-AiJU 4 «aI^ J j3te»'b 

jIjSflJI (i (j^3^l <^13! . m } \ t^j333^ (| Columbia University 1^313^ 49balji>3 

jAjliAM ^15 JlAj j.«a^ J^l Ol^I jljlaJ) jl l3JU>3 Ji 53 .SjuJLp Ol3i-J. 
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Q^ljgtl uljJJJULflIII 

dlJil U&5 stress ,>1 ^ m \ t.iUS (>JixA3 ^ 6*J!i^5 

.(»)aLa)| ots OU^I 0^^ C^WU dUS hUijis .(^U ^ 

\^Uol «b3l Ljs^ o!^I 

Ol^t) grooming u^iitt5 licking ^3*^^ OfjbJii Ol^l jow 
CA^ hjh 3 .(LG CA^\) Ujgt ^ jtSt dlii ^^23 (LG^**’ OlJU 

CAg^&fl *Il 4 ^ g* JaIiisJI Jl#* 8 >aI 14^^ J-3l oj^ LG OLJU 
^ .>{^p h\pdJAi HPA jUat SSJLLa *£15 ^ >A5 *LG oU^mU 

jMi hpa jL-ai aiipo—i 

dt^it CipJ tjjiu (^JJt (CRF tUUli :tjlas^0 corticotiophin reletsing &ctor 

ljJii\ ^5 JLJiSSl 2^lAJf oJUift ^ ia-Jj ,^0% Jiypofthslamtis 

jb^S^jijS^^ixit tlji modulsted Jix> 5 j^) - 

ji>{5 ^ h»^ Wb 6ji3d JSJ^ «dt4il jj 4 gliicocorticoiti 

.ddlxitfl Jt i^d3>5 HPA jLJli 2>Ui<»l t.i3Li^ ^ v>»3 «CRF J*Wt 

jk^jjSjS^i^t ^ ^ UUbI ^ LG oUUtll Ol^ ^Ul 

3 ij|i a^iwii^n kippocsmpus ; ^ »-i« rtPrt l 

* 

OSiLSZMuft ^yt j^uxlli 0<^t^ (^iS ilduMilt 4A_4ipti«pJ{ SJA 

Laj^ju djj-idl t(GRs OiLSs—dl b*-^^l) glucocorticoid receptors 
OU^T—.<•* jAobs NGF-l-A ^(_4«uJt 2 oIjj ^ 3— 

2iS^ ^3 Ot55j3 *S OtSSsp'Hiil dtiA »»i— 

OiLSs—J ^Apd (methyl OU^a^ 4sld|) *^^35*1! methyiation 

jjMJdlb LG OUtb' 5^5 d 4j2dp*dl 4Jld( iapj33 *^> 3 ^ 3353531^1 

Juj -3 U5 . joAPbdf jfuxllb LG OLjifld p ti A Ctl^xSlI 2>35 d 4Jlxlt 4 . IL U ia*>j ?3 
chromatin ^Lb3jS 1JI 0^3>> C*b3ii«^ d (gJi5 Jb! acetybtion iii«»l j^Jp-UI 
3^*^! 5* v3 4*^ U) JU3SlJj^^3iilt o^ ai. M utA J3—^ protein 

.LG LJb 4^3t ^ Ua LG 

->bB ^ jAj ((jpj^ (•) 
LldE and (koom IjLoS^) LG COO) 
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pg^jJ) OAuJoJI 

04*1 OiA \^S3 LG oyift hjh J_jju3 jf ^UsjiHii jjsUf 

^j^ v.j* l i t juXaDj jm LG C*Lj<iip«u 

jj^AKzll 4 >* t£Ui> ^ uLotpJt ^yi ^ ^U :3 J—«all 

.UAoiTjt ^ Le5»3*i jeiUri U4iis:-b <<^1 

(>A j^i " * *y t c>* Civtpji 

Oba&^tf OUWt Ot^ ^ J^ 6 -* Jjuj\ 

oi>^ a2ku ^ 4^ ai^b UjA dj^ lg 

otLf^ OU 5 U cfi^ «| c»5Ui«*i 

t>* Ji Ui 5 Olj|tf^ j> 5 ^i biUJJ 

•liUS Jbu ^iSSiti A ^libS^ t&Linft 

Obj " 3 b ..i » tj <^ 35 ilf jOAnfl ij^ Ofj;u^ dJuk oji «t£US 

Otk-iill ^^23 o-^ UJ cgj-jJUl 4 . *Sc. 

jl^l 3jlp t1 i rtl OljjiS ^ (iUi c^Uu U ^ «^UjJt Otk^t 5 I 2 _j 5 U-sSU( 
histone deacetyiascj^ku-^l --a oji 105:^5 

LG 3« rt 2 A; ,» ot^f (yt 2>jJJf 2xAd] (| - trkhostatui - inhibitor 



^>i^^ 6^ ^ Ob 5 S 4 i*« J| 0!kL2i_ ■MUft 6* Mj^ 

a^ji oJla jl^\ Uait5 .LG OUU Ol^i ^ a^jS a^^t ,1 tills 


.LG C>UU C» 4 «yi a^ #1:^ l^Uw» U5bl jlS (^31211 Obglmi 
aSiL-JI aJ3yi 5 illl cmethionine 2 ^[j 

uUWlg ((SAM bboip-t) S-adenosyl 
ilj LG OUU o 4 «yt a_jjS a^udl jnetfajdase DNA >-*bli*s ^5! ul <5^ 
iiUli ai3U« C»b5l-..iihA J| CjbL5l_«u8 3AM ^ 6* 

CiibAi—*rtA 6^ (5$*—-** U-® tilSj I* «LG Aiqapu a 040^1 JL—mJ ^ 

Ot^xSll ajji (JI 4 ^ 3 ] a> Jju 3 4 tij** «<25 

(3^5 5 jA I ,.. ( 4 »x > Oillp- 4 ;J*«II ^5^ Ol^lpJi (3^ ^3x5 .LG II rfaflprift 

a*A2(sJt ^3A ^5l 313 Ur>- aijJ 4| .a*S4atiii 
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Q^lj9JI uljiill.ttUI 

d»j 3 ibyfcUi 5oL*frlj jefr 3 ! OL-*frlj jSf CjL^I 

v3j^ *^5^1 a-jU>Jb U-^ vMJ^) 

*3>i ^1 »i «iiJ 9 l*ll j^j»* 5A Ot^apOli .L51j3 0*^5 

^ 4^541^1 ^J&i 35 «iLL^U 2}|3 <Lmm^I 

,OU5Aj4lt iiU 3 

iia{ 3 y* CtiL&LmMA j1 j^S^Ul <01/— 

IM ^ yjij 0>»^ 3^ (OT Om^J IjUti-I) Ot- 3 Se 43 ^t <*^^aA3-&»I dJ^Lw 
C>ltjl.ii mA C»UMsi-iH3 . c i j i lw ll jljiU <L^UJI 

a^^i ^\a] aikLii jLu .aeyxii i cxr-^^u^sy) o m^ s ? .^a 

CovJ U 3 aUi^ ^ (MPOA iUkLlI Ijtoi^l) medial preoptic area 

^ 31 ^ 3^1 OiLfiS—«<A jl S) «<La 3 aSiII Olito-I ^3^3i 

JLe 53 bU 3 XG Ol AftfeLA oU^b aijliA LG OLJU OL^I a-^U 
MPOA aakai* ,^1 ObUs— .*a iJ Oliib^VI oli 

‘qi»'3/—6>*>^ OaSkS LG OLoa^3 OUU- i 1 »LJ^I jfo 

Owri/-' 03«j^ ^l*d 3 ija**^* «JbaS:L-*»b yjl^l ^ 

j^A^ . l^U C^^y. LG OUb^ 6Uyi jt Cfts^ i) <0-^ 

OUi^ ^ y .0(u-3lu«S3^l O^Ul4*^ XUj^l ^ dAb>J otra/-*^’ 
o^A^b ^ jt J 1 jl/i)l oL--ljjJI Jt ^3 • Jet^l 6- LG 

■ .lu?. MPOA askii) 0 ^,rt 3 M «M 53 ^l C>bL 3 l« 4 A XLjjI ^l>l ut^3/—« 0 ll 
JaU 5A3 :(£Ra ObLSl-XI) 63*^ O'^-iM-A ,>o Uiji b^i 

a^l XUi-ill3 .Lu 3 ^I »> C-*^' transcription 

.ERa OiLas-Xt t>“ a**:^! ^Js’ AaSs *3 (jc^3>rt^l j3Aj^ 

oiLXuX! 5 ;>V 3 )I j-iLJI ^3Jl J3ipo ait 03 ^M* ‘^53 

k3pJA JSLJSj LG oUb Ol^l a* 6Uyi jJl3lt a* MPOA aikXI (| ERa 
fjifi- ^531 IXb j.o;,,,4i>j 3 «LG OU^bicMa Ol^x^l jA u>b^) uJl^lb dijlaA 
XjJJl LG OUb^3 OUb 6b>ll a^JJI dUi jS^ .^V' 
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P95>JI Qfl^l 

^ oJLjb .dJJJ Uj LG oUa^ jt OUU oU4«l 6Uyt 

>J 3 JJ 0 h» v:ai «3 (lil yi5l/3) lil 

3|/(a>Vl JdLxit 

JjdJ . J^UiW ,^1 Jl»Uf g;*j) Ji-jall JlSJi! ^ a».l3 

Oy^ <1^ LG Ol Aa i hi ii i ij OLJU OL44SU J -^n 

6l ^3 *J—«iH J1 U^j^l Siilj-JI »>• ipL-# 

^)u\ ouiyi ^uyi ^5 jj mpoa aakai ^ biu oiUL-ai 0^ 

v5Al dJS 4Ji^ C>^ ^ f LG oua^ 0\y^ 0^3 

uli ciiUS 0*^1 .LG oyU Ol^ i^3i3iJ\ J-«J1 
,JbUI OWUI 6li)U MPOA akai J(u«i« ERa oMJb, ^11 jiu«a« 
dJi o*$ 1X5 oUuLid- Ol4-t g. cWj 3 05^3 LG aJU 0JJ3 
^1 j*a 0 ] jtjt XG ouapc- L^] ^3i3iii\ ^ijjoj ^jui 
3I OLaA^u qjal ^ J « M >.H JdLii .jgSb 1^1 aJ ^ 43b JdL.^1 
(5Jj MPOA ERa O^Ua&tJLt ^ LG OlitiSjA (^! 

^dliXLI 

<MPOA ^okLil ij jifXiJi £Ra ObU:^) ^ aiaJ>a 

cytosine* 4 1 44,0 35 j^ CjJLj^j 

il Ot>a9M jj«a (CpG ^l5i) :)jL^aip-l) guanine 

* > 

OljA^XI 4iya ^ Jl»50tla ^9(43^ C>b5lMt.a Ji£. J3lsJi (U^aP 

45kLll ERa 03Ui«ai ^ Xaipull Ob3i-XI Ob XjXI ^ 

ERa o M < 4" I, <ii .LI jruxxil Ob^i—tiXI 4^Xb ^jIaa MPOA 

.MPOA aakai 


ouwf (^11^3 (> JUJIP3 ^ujji ^ j 3|3 a^^ASri xbjjt 
Xfcioj A-5^1 3 A U^ jij! i_jUy) (jl 

o^ Od->® *^5 (3 4o^3j«iiil iJLuafliJ) ^liill .OU*j> 
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jgJI uijUJUOlll 


CAjhJiiuA 04^ SdUj 0^ 

isUS ik\SS obUUib bbUJI yU jbUiOb h^ji - ol^i - LG 

Ot^^l «(5 j— i-l <Li^U ^ .0&«iapt}| iLMMlI Ol *C ;« A ll 

CilSLiiiM^I 1— jas - I frl^ l jl LG t, » l J lfr 

JUfj (JijkJI C*«3 (^,>*^1 U,M» fft‘ l5 jjwamJl 

Amsterdim and Leiden University uJHI^3 f 4 
pyramidal neurons (OLi^-owW) I a— 

JtSLJ^t LG ^ OUAll 0^ 0 ^ t> 33 2 Cx ?^«) 

^jSo JbUf LG OL-Jb ul/i« *J a bibdl .<”^ a a i 7^ 4 
i^il53 (^1 ^ - 25LJij jSS! dendritic trees «2 jj|wi— ill Ua3l3j» 

^ 2ijL&» 2. jirfiiTill U^bJI 4 >— /• ^ JSl b3ji 03 -^ CiiL-^aH 

dendritic ^ines dl 3 _M^t 2iU5 jl U5 .LG L. oljL-ftJl 


^ Ij^b 2 ^ 3 ,«^} j! C>Ua»’bULt oJLib ^>233 .LG oL^ 

^tlM» 3 Su|j 3 3 I LG OtiaA 0 bA 3 OLIW jjjjSb qa 

CjXc’^a^ ^ 2 il£^) Ob 3 Ai^l Cjjf33 *41^34^^ 3^ ^ 

Olj^l 42JjJ} Oli 3 ^All ^iJL^b < 1 ^ L. 0 UJ) contrc^ group 
b^ jfuM a53 /^WRN ^ 3^0 K^ssi* ^*^ 4 ® t» L«M i ? m \ 31099 ^ 

ibjlLa LG OlJb Ob^a^l 4^a (^iit 0.97) Ob’L.MuuZiU*) 303 2f>3AM 
( 4 jIL) 0.81) b-Uuii^! 253 Sabj C*aA$ aia :LG obasitio Oi^do^l ^ja.* 
A qoll- 3 Sbiiib a^bdL) 4ijJJJ Ul .(asUl ii 0.15) l3^L.-*il-l 50 ^ b3U»l3 
li L.75) l3-L-«Ml«i 543 Ojr^ JM LG OUfl3u< oUj-S^I 4jji 
3 .s.?M 15-L--JU2*,) 42 J! ,1 Ulipolj (aslLI * 1 1.61) 501 ^ SaUj 

337 jjji IG OUb Obia^l J Mtii qJ 3 *jL^b <(i)Ui (j 0.14) 

^ Ula 3 ol 3 U-Usn-.! (43tii 0.39) 120 J 5*1^ :<43ai 1.08) 

.(4SaJ<i0.7) Ip-UiJi-l 217 
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P9$>lt dfiiUaJi 

6® i-*>Al ijUpl ul ^lasJI 

(^*49*^ 4l4^ (i OljftAlM di4 ^jSfi .^Ul *U^ ^ OIL jjJI OUa 

(> d4?i)^ 4 *> iA*^ Ji cM ^ ^ 

J1 eJU« A 0ii3t:L--3SjjU4 ^il*Jl3 .ijkjl ^33 OL^ill 
.0\i^\ lifendng OM Jl 4 4^k ^ 

aL^n «ij^ 4 ia^ Oi^ 

<(>^^5^ 4 University anotM CJ] 

Rush University Medical Center(>j aiM^d 

6- cx^3i^ Uji 15 ^ ms jijt^i go>3 ul .5^15:,^ 4 
a^^yi oijUiib oiUUiJi 4 SaUj^ Sojo^ *(^t 6(jt! a::^ 

o!/Al} «| ia2i j*J3 vJJ^I {M **^potcnt!ation i-i^SslJ jjju 

{ji»- « 5 j^) a „ a,^1^1 aiff'jA j* s; ..l i i (| i^l SjLaji a^ji 4 J—* 

Long- Jj^yi ^5JL-ll Jft hjb}\ /^'^-LJCLe 4 dj-Sl IJLI? A^ A. ^ 3J 

63) d^Up) (LTP aj|3AZll tjLos^l) term potentiation 

4 ^ stimulation >-4ip*sH jm Lu^I LiUU ^ oK^-AJL) 

a«4A 4il (Jjj&Ll ^ synaptic [dasticity X) J5L& ,5^5 

Jjuj Ujdb <>jj ^3 L^ Sjd ^3aj 51^ a:^ jjjSfc jj .aj5IJJl3 ^a«iij 

J^3 «5Ail3Jl JJ jLf' a^aOxw JWSH jj* jjjSyj o1 ^jLij Ujs 

y 4iy jA*Jt Xfciaj J5jsl2il3 .embryogenesis ^3 lArJI aij>'jA 

4> aj32iJ) vL^ ^3_9 !j^ ^ ^ .L_iJUI 6l>-flil i 43jli:L^! 

^lsdt3 < JaI^U ojOj?. signalling pathway C>|jU| jL-ua vSJdl 

CjGsji) cAMP/p38 MAP Ci^sj^ Juisdl OljLJi)U ^l*s« 

6j5)i jl i^XJ JiA ojs (3 liA 

.SjjAifi Cuts' laOlC j^yj 430^ j*Ap«llL jjtli 0 ^ 43Alji} 

si ^yaflfl tjill Jb- *1^ .Jil_«jj ^ C^JiCL^ ^ OljL-4t Jjt JU iu 4 «JI oLa^ ^ aib^)) (*) 

•{fe-Zifl tS-Ai* fjf- 
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uljJUUiiUI 


^ aijAkll ^ CiUJuaW OW-w 

OL-*ljjJI Sditfil a44>«S^I LJfiJi ietfjJI <53-* v5j^ ^ 
Michael Meaney (^lu4 J^U ^(jfijAJl t3i^> ^•56*^* 

^ .^1 ^ jl/AJI i) W1 ‘3JL-»33 'I 

oiU:—w* cy^ hM OljLii 4 <53* oli^VI U3S^U» 

(aa3^ JJ »J ^0 ®^3»> a-^J3^3^3lA*» 

<a}35yi ^ auui *>-J <>>«Jt «> feytt ch^^ »>• 

*2ii^\ 4 ajUUl! 6- fr)ti <^ </^ »>« jL-p^^t Lj|b»^3 
•y— <>• fej'3 ^ jSi f .^SlJ->t vV--J>* y b* oi*^* jLjpaSiH b-jU-® 

.(42)jQ^I ^ 

3iVil ^ Sdb33 aUs^ <^3^y' 

bU.0 NGFl-A 

Ch» jb»CE5^1 bU^ aJ5AJa)l () 3b»l*ti *3^ «> 6»j'2 ^3^ jUsibll 
() al>^l 6-^ i3ibAi f *i-*3**»^' *S-^ <> e-^*^ 

ILL-- v3i>*J' l^—4ftj a^LipJI v53* ^ .^-^1 

.u\s <5^1^ f <>j>3SJ' 

3- t^H JLJO U ol>Ja^t3 JoJuJJt J-i* 3^—«Alil OL-»!>la^bl! 

<U3^l3 ^1 ^ oL-)l>^b SaLft ia-Jj3 posttraumatic stress disorder 

jt J1 asjj^l OL--bjJ! J(v-Jt33 3L4«ll3 ,)I3iJI J-jlaiJb i-i3-xXJI 

^ Telomeres Olje3J^»* •‘ibjJ Ijt-a3 63^ J* bWJ atjUaW ap-3^1 

JjbSl-l jiJt U1 *p«33 OU>-5-3j^> '^bl^ S?^ 

•tyr3^34J' ,^A>dJ io—b a^ Ul»?<d *bbi^ JS ^ {^s 

« 

jSU-JI jU-i3 ^Jl«^ 1 iW^l3 s!*^’ ^ t^3^3t-^* 

.OljivA^Llll J3b jjwaSS 4:^ 

chj^\ Sap 4, h A>! «tftJl3 

J«J3 astkJI apt-Aj 3^ .(^bbl 3>^*3 ^5 lV—HPA 
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pg4iJI 4fi^l 

iJwti •Ujo}\ uUsj l^j ;>«jJLI ^;)SU ^ j4l«:dJ 4^1 

•Ol4yi>L^t J,^ ^il o! 6^3 (jlJUJI J^l5 a»iai 
0«»«* ^3 *li-> bUel 635^ >cyt cpi»>-63^^ 

() 4_-ui3 Ja*j ^51^ AI3 ,j^] C-pu^t Olj|u>JLsll jl *U JI 

(^>lt OUJLmJI y^Ul ^3^ 4iu •LmuJI ytjl A<fM» 

unipolar and l>ipolar Uaii\ ^U 3 j ol^l>k^t 03-llw 

jnood dliorders 

v^l Butler Hospital >JSj ^>JfaU4 (| Jjtp-UI jlj^j <0^13 
^ 3^1 J 4t4(^}fl ot «aJibT d3j <^)J^5^ iBroWn University O3U 

Oljtui^l^l 4^0233 JtyoB J1 S-t-H 

Oj j .^1 uU:53tl ellS Lf vi 3 jWl 4 > ^ 3*^1 v>mJj Ja^ JaU 3 ^ 

.OIjAmU (^lai33 v3i2ll OUljkpl^ 

.UU 643 18 g« (iAjUp! ^3t#0 (JUj 93 Styil 22) UlU 31 63J^UI jOi-l 
jl3^l Oti J^Uxll J3P- 2««Mf3A iwljjJ ^laS^I (J 41SJ 0^)1 ■»! l3SjLJb 

^l3 43^3 UjUa 03 A ^3 *J^l3 C« (>3 .^4—*Aill jol 

2LoU^I ^jl3 i3p.3i 5 jAa 4b! «2J3ayi ^ ^lobttl *3-«* o-* 

42i«*a 3! IdU lojA (^l*j ^ JI3 .2J3flyi ^ dJuJULlI 3! 2kw3lll 

Jjp j 3 i!3^!i IxjpI^ 3I »Uyia)l dJLxil joI^a! ||^Uu 3! 

.HPA 430(1) <^U93 

(JA ^^0kZ)I 4 s-^aj^ fjfi \j^ cUaIxII 0»L_im^ 4p^3aj^I t 

4aA <1111 (J«iL2a) ihS 3! gi^axll iilp- 3I 3! jAjJI 1 , *^ 

3! (3j*)) 3! J 34i3A44il cUeJI ^ JjL>3 ^IopcLmt) 3! c(obesity 4t>jAll 
iojxlLt 4P5AOtAjJ CJiSj .olsi>'^l 3! 4jiUa253H3 4JI0J! 3! ^>,J*l)| 

viUS jl53 403AiM ^3^8 Olj{iA3iJ ^Ixll »3»uJ 

^ f jj (kosp- 0 ^ I—13 .CjT^WI JUa>II 3 JUiJ^) (4-ja 

{Jsi J3SaJI U (41^113 j_Ajdl (3 ^JLOlIb 0)41*310)1 J 3 I 9 qu Jajlj JLc- 

.4 aaa! !ja! JUj^I 3I 4)3210)) aI^ja (3 S»L^b ^Ujl 
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qjjljgJI Ul juum 
aM» ji» ujx) 

jiJ ikUpJt Ji^i J^U3 ^kkjM Jt ^ J-ft 

aisu- oijfiSb Ja 6M t «>• 5 b 

* .Sji^yi iJi&it jfri3 U5 *>Mb ^WiP> 
aj^i aip.^ ^ 5*L-4»i J 6- ^>^3 ‘-^‘ 'I 

f tjl vSl^L—JI (^ ^ ^J 

affectionless ^i-i^laaJt jjfc &^ku-«JI») ^^ 5^1 3 jUpJ 15 
Ljai^\ oU^j vU£:^i» J| M J--»^3^ (control 

OU>^»5 ObJt^^l »^1«33 Obl>lai»b a^dbdl ailUl 

g* 8v C>Ljl>kti0b obscsslvc-comptilsive disorders ^j—^1 ,j*»I 5 -*k 5 J 1 
^jJI ^U\ .dUi v>i Jb /**>attcntion-deficit disorders dL-iiiiH 

(| ^libi atA>s5^( ajU^i 0* obsi—u* 

Jtit oMlI ,| 6- JSl Ol_x*S3 ^3Jiail ob3:L-*« obUptSb 

^*^Longitudinal studies i-J 5 lalt oL-«»b*^^ ijUcS—M^l 

^wb (|j*it 3-oJi J-S-A34 ^1 jakib J 

JUtV) 03Sb .4_5Al>kb ^3^* ^Uiei^b 

O^sb U^ .OlJJi jiJLSS Ch“ fAe‘JJ3 o-^k ^3 OfUl ^ liUlpI 

3aU te. U5 j^ 3 «t ^aIpW L-I^t JIaI^^I 

Oe '^s .iL^p-JU 3PO JS’ j5**i9*i —03 

eUS i U «Iap^V iU-^Ailt o®b-^* Ji3-^ £* f 

•* • 

Ob^kob t^b'J*^ «£f3LJb dissociative disorders a^Lailt Ob|>la^ilI 

.OljJI *l'kl3 conduct disorder S^LJ\ 

( 

apb^b *!j^b a/iieslt 

kul J5ifa3 (5 i;^3;iiAb ^jib A 3^jdl 4_^Lab>AJt Oljii-jb j| 

.j^JlkJb Js-Jdt Ji V-^b te^b bJ Lfljl a)>^l 4 <s^* 

01? ois u-j ibjb iji-j Sj:# Jite- jS-ijJ ii4»«» i-tjO (*) 

.dJjJbfr 0(5!^ drfJjjJI 
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P 9 $>li 

JiU- ^>4 .tfUi ^>4 J^f 

J1 U 5 S-i^I v> illJl 5I ,^55:^1 jAAffJI aiil* Jl 4 
•M V>^>* je ^5 SA 54 ia 4 Jgi a*JU jOT <33^3 jJ>5 

>*l *>^1 qti 5 iSi 4 - L ^Uj ul ^ .(jtjUUI ^j^ 
(>WI 2^5 ObOtAVIj ^UjJI 44 ias i»L 3 j( Jj Jj,3 

(DNA methyl transferase ^t Jj ^5 JU.U4 J4U) SAM 

*C 5 **J *5 ce* 3 iiyb ^ qi«h*All f^JtJbUI '*’lbl8te8 jifjS Jk * >■?— 
A4WI ^)5 SAM J4UII Ob 5 i «4 jjiii 34 jJ» joiii 

biUJI jSK 3 ^> 5^511 JJ ^3SJI >153 Ot CuS! JJ3 JdJLPu OL4. ilS^3 

a! OL--ljall J 4 OjOjJI Oj^lils ^ S/^i^b 

0^34^ >b 5 . J3»ifll3 dbjjl dUi ^ u « 5 JUj ajf JJ J^l3ii 

•Jj^b?' ■ J»b 3 j) ^[34 aiij 4 SAM jubJf j^i 

■lUJi ^ ^ J3b3 apuiti gjUji jsjta a* 43 Ai jj^f obus :4 j5^3 
iJjLf J3_^ a 5 ^JlJilt C»LJ3^I jfljo j| Ol—.Iji Ojtfo] JLJ3 

rljLaXp-l) histone deacetylase inhibitors j3i..«u^ Otlaj4 

/***^dianyi disulfide J^ k .(HDACis OLbJtl 

< JIUI Ji^ '****Wtyrate 0IP34JI3 .sulforaphane ;>ib3iU3 

H 3 003!-,^ ail 4 »l JaJ>i c0sJb5AL. ^ ^Jb Ob 33—-4 Jb ^S3it,« 
peripheral blood mononuclear ^53*11 OlJk^3 ^jJI Uib ^ H4 

•kb^ ObL, 6 - 3 Jbu oljbJr J ^***** cells 

m 

4 eUfl-j Obt^iU SiUu J 4 t 3 *j 6boy» j>o JU4 HDAC C*lL*Ut j) 
muhiirfe Jdaiill CALfl2«3 hipus 4-45JJf Jb 4*3tJLtt 4tlitl ofi»fj_4l j . a 
. Jljblt J yU 53 U 5iU4 oyb ^3Ji3«aJt Ol>J3^ jl US' .sderosis 

.4JldA^I *jUi5 At^tt ^ JI».3J5 ,ltt ^ (jjJu «y* («) 

•Ife-jUtj .*tu ^ vjj3 ii-ii. iu-LrJ ab* (♦♦) 

.[f»ja»] .b*ai ai£t>Jt OtiU% ^ gaLfetw («««) 

.oojj^ u(i*o. eoftlaf (4 «ShS) 

a^jUlI Jfttllf ^ >j3A ^53 (p4ib> gtiitjSL. U5te- («•««#} 
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ojjljgJI uljJUiifljJI 


jI/ tibl jw-JCwI iuJl »lj31 1 1 * J1 g-itllJI 

OUBUJ JLfr ilila OIS <OHI Ch* 

^ J5-&H J5 Jl>I ^3 VUsr^' OL-L-Jb UUtl iU3>l iJ3U 

^ ^ ^ ^33* e^lilJI aiA obsfriH 

2mJI ^ J5 jU-® Je^ cH* Ol^b JUlfl&H alij <bU.j oUaSpiXI Jl i*-*iJb 

.^dl&ll 2 *LSa)I 
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fU&J jliJLoJI JLTgJI 

uUfljixJI 


Jeremy Gruber 

J 1 IJLjb 

o <*A*> ■ J 3 Jil SJiJJie- (1>19 

•i>>LI 5^3 

c^Im OL-trt <0^iV) CijjJI 

2000 5 ^ 5 i 25 

43 ! ^jL -003 

JIL U4« 3I .Oe-^* fl il 3! JL-Ajt)l 
<J3-. L*s^\ OliUjSil! oli 
ojIjs* 3P0 4L3L ^li JJ ^4^ 
.^W) y3JKJb <LmJI J;}l3^l 

2010 5^54 25 (iat/cdi 



aoJliJi 


jk 

6Louy jLSl» 

05>*< i7 <112 i * oiiH fA 
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^tjgJI uljjuuilll 


--t SjuJlp- oUifiiJIj Ol^^U .Ol-A^Ju^l vM-puSi 5 j 5 jL* 61_A 

CiU*WI Ja* ai|> ^ Ci5 <> <> 3 ^^ Cs^yj 

cSojJby disease pathways Oljl—y* ^UWIi 

(jS^I Ji^JcJti'j5P»A--wui iJjLlt) OL.jljla^btb C»L-LjjJI 

4 ^3^3^^ OU^I i| ^oaaJI JaMi 

Oi»->«Mll O* SJwIjSp iiii J5^1 *y3^ J1 U3*'^3 «0®>* 

af lil« CjL^ tj Z}jpX\ *iU 3 c»ljjk;J< jjSl UJ 

Jt}A3 dljLftJI iJUJJl LiJiSaJI cH* *JW^ j*-Jl3 ^ 

U b^U ajuJLjl Cy» ^3^* CiULJ< £-^3 4^33^< 

g|3jdu* C<..< 4 >ji 1 6 fi 0|l*i i/* .>-J<i 3 

6Jus « 4 iU 5 )J 0)5i«> jAp J>a—b ObU^ 3 

.oi^>u jjjL. <^>i3iSi JM - ^b jsliu - ^ ai4dui ouiss (j ob^iasJi 

^ Widb ^ £* 

ij^3iE^3 ^alS^ <Jj bi^l jj>>lidl ii3^3^b 3J—•<*i““J^ v»ul*SAJ 03^ 
liftiA JijS y .iutS:JI d^^AJb IA'JJ33 OUU) <> 4I34II OUSJI ,3-Ja33 
d^OkfiJI eJuS OJLP JS5 <4 JjJ^;mJI ObuJallb 5 a—m*L^ 1 oUoyi qo OjjjA 0^.^ 
^ J—all Ca-^ <3^* JUp-ilb 3^3 5ilLll) 5»3-iM 

JLp iBb 5 Jl CSil —aa (3^^ J1 ^3»—^3 <J'ii* JSHj^ 6 JLr*L*JI Uj—^ 

jSb'J^b 03i^^*^^3 W3^3y * ^3^ ‘■“^ c4^Ulp-5il 

6j^ j (> iiSbyi ^ tS^La Ja *3 4^1- S^L-Jb 5 jjI^ 

. jUi^l 5Jtp- 5 a_-«IJ^1 5 J ^15 0^51^! ^ JUa iiiU 
UU iodliL# 03 S 0 l-A iM i^\ f o-^ hs^ 0>»*i5e 03-*®*'^* 
ftUisdl Juojji 01^3 t| WiJ'AS iu ^laJl J3lalJ cfl^ gA 

634*2^ «| OUap- 5 Ul tiUti 03P3iO£3 cOL^iUI 

131^33 ^1 ^bdl Q.. . ^v'ii J1.0 4 U3^^Al_-«^ 63*^3 

4/uu Iflib^rt bt—*«A 4 j 3 apJ 1 1^3135^111 *0^ J 61^1 
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uiUJ Js. 3 -->L«ll» (gw 

^ V 3 ^ ci *A 2 s*i U 5 » ,^ 1^1 ttrU <tSji 3 -«J ^ 

jXJj^ Lr*-^b* 0^1 V> fApI Jfis ^j|i y53SL* 4il ^ 

J- 05 airt U>t ^ 4il ^ JUSa-»t (>• 0 ( 5 ^ jA* - 

0^3/1 ^ J JL%itt ^>-A iUb^L 1 /tl J| 

^3iWJ Jii^ a 4 » .oStt ^ f ^f4;^yt vi»» JU» ^ j 
i itUyi o(H« 0 i 3 ^ Ja&UJiI (|> 4 l afct .- iim iULtf 

at t>* 3 .i> t ,.. J 3 4 JUt c»lJ^ Ji*. ot>i^ ^ ow 

^«u 4 il ObjZ^ J 5 (> JLJ 3 lJuk 0 >«A«>t 

^ c*^ Uirf iM jj ^,«_«33 a,^ 

.«*l^y( (hk j)a^» ^ tJkA jf i^Lu 


^un (^}n jsuj J 3 d 

JSL-4.3 jjjUi* ^Ualib Uili UjMA ^ ^ 

a^^LrfJI OUjaft QA l*d> Jl> gene variants oUjjjjfl J^aS ^1 

J»J* JU oyu 5 ^ a* 5 LtJ* jotyiSlI J| a^Ulp-^l CitSLAJI Jl# 

^li^i ^ 1 jsl ^3 ^_jU35 h\jj\3 ^y! 

^jx^\ ^yt ^j^ ^JxApdJI :CSI (^ 3 J!^I J. ,^,L.cU (> JA» l>a 3 U Ult 

* 4 *^^) ojjjiSJ Jj 3. .. < r ,fU .CSI: Crime Scene Investigation 

2 ^ 3 iji 5 ^t ai>j) i^bs\ ^ aia^ s^\j^ a^. .ji j* 

^3- (j jijUilf 6 X-A Ji» cilJ 3 J < 2^1 ^ f^W! ^tj-Ji Ji 

^daiU 4 w*yt 5 (9 tUoJI > 51 ) a**^l as^l a >,3 o 2 > 5 l^ 

*4^ 5> 3 ! ^15oWI J jJ ^ 0 - 5^5 .(j-aJUJI 

** 

djoLxll a^lauoll OLJLJt jyft ^U 3 bL 03 ^ q^ivt S JU 03 JLaeu U LJU^j 

ftUisill (>® 0^3 4 —PtioXI OUUj> 3! 4*3^6^13! 4 «fili.oJi C»lii3«.a6U j—A 

UjOS dyjj^ *4J3i^t lie-y3i^t Ol^> J oiy^\ (^Ljl US' 

4^3 ylkSi^ ilA,)t )3 J 51_«3 JJLAj 3 * 4^)11 OlS^I J 
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uljliJULOUl 


IbAifr J| JujiO^s)) J1 Ob^l ^ i)U- J 5 »' 

^1 <«iUUt» SU3|» yb ,ja.~joi}\^ 

J^Ukl^ ^Us)l J 3 I 33 •Jki ^ ^ 

J| ^JUi)l S 5 &J 6^^(5 ^ti 2 !l 5 (jo^l ( 3 ^ 

.(13 J^oill .>J^t) 

^ Ot^Ut J 54 Air lAl»l«fi« bj**? ‘^- 9^3 

fifr J .^iuu av a3b5fi 

* 

t^3 .aib..i.ii>i« it i a^AjiMsii ^iiii ^ Uj^ 

oj»3 <2011 ^uji ^ s^ Oh ^b^^* aijMUt 

a^bV^ aLAfi Cii& a^utii ^jIjlIi ^^imiX a^b*^i oijjaAii aui& a«ib<^ 

jjjJO CJUi^ ^)Ui.MiAWI CibV^I) j no lSiB ()A aiUI 85 0 ^ :aiAiA a^^i 

a&U jfish dJi ol* ») ^b 5 *l ^ t>"i4 ^ jsu-fc» 

i3Lj«5^t ji»" a^b 5 ^^ oUi<aJi jusib aj«uXt aib 5 U aju-wL&fi ^dUit 
5 I js^i» ajkjt djb Ua - jisxi Jm—«> (j^ * 0 !^^ 05 ^ ajuifi oia<^i 
V14})^ <(4* <3>-35a oUpUjI Ji» Uja» •a-db5^l (j ^ 
a_«^jdit oijj^A a j ii oboUii ^ 3*^1 tiA ^ 

a^U oaUXI JJ 6 * 4 e a^yli}! ^tu ^ .a^lill 
6 —^ <il oJall)> JiA il^A aiUd^ *< 3 d 3 3j*-*3 (NIH) 

.V,. .nyl - dJkjJb^ a<jilju<e SSj^ (^pXio^A J3i QijM ..g<aJ1 

yUa^l ^ <dJiiai ^5 .^’^«a3b3fl O^Jt^Alt 

^! LA 1 O 3 I «aj^J 3 » ^JLmL-mU Ojmj 6 ^ ^b 5 ^l 

^ t4j| ^aas (^t ^txjt ^ a^jiai o>i J3L^3 1^ 

J39> j wi 3 A d>5 jk atiASH >3 .a^^.^ a^uii ji jbUjVt 
Ioj Aoi .quSoj^t Ol^M* Ch* ac> 3 AJ^ tbS J3J9» ce9^ 

OH ^***** ajblfr ^ 9^3 (Jl -Xt"^ (^bi^ *XA*il i3<^ jl 

a^jVl (jtJujJt tjs- .^AjJI J! 5^3 sirtulns (^1 
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ioJUJI 


Al l „mki u SdU - Mis'll!! ^L>^i 

ji-ij ^33 ^1 4JU1 ot Cy^jsli - ui—*3^1 

l^l <> Ji» . 43 ai 50 J 1 cUt &t^l JJai o 1 14^ 

JiA SjAls ^ Uuj ii^ C>* 4 j JLm 4 ^144 •5_itf 

^Im^I ^ ^buJI oJuk C^lbl <>Lil t;^3 oUStSUl 6 Jlj^ 

Uet 0JLJ3 US’ .aiL&f ^uui jL^t 4^1 jessuij .s juj jiifJi 

(ijAOi UJ Ui eijSLUi a^i oUiuii ^ 5 >jid> ii>^5 ^ V^l 

I / 

.d>u biological dock a*Ul •Uajl ^ o-^jeU^* ii >3 

:oU«ljjJI Oil* ShjMLU ^ISUaH cljbrb Jn^$ ^ 

iUa«il ^1 OlOt^l vIjlH^I jl}2ayi Oi«i •U'^l OUljJJI CJUi jUU 

lift Oli*l La tj^A3 .4} Ou^ CL-iU ^| «ijju^U OLiljj^j 

^U| oljjSb ^! Jft oLljjJl ^ ^ obsfr^l Cw oUllall 

J5l» JUt 


^jWI aiw 

Cill^l CtJ iiiWI ^Jjtll j-i^JaS jAii ij^ hj^ UJjU Ch^ 

4 >a )Ui hjs. 0 } tliLpu^l jl c>A ^>( 1 JU al—j^l ^M 3 

^ 63 ^ JaJjS single dominant genes Sju^^JI dJdL<JI OU^I 
BRCA 23 BRCAl qjkL^I c»—A jlUjuJI JIa ^I^aL iLjLd^l jia^ 

oVU- ijA (jA.U«JI L^Uil ol^ *u®jrt^l 6 Lfc>jM »3 i^jUI Cc Ui\)XI 

LiS Oiul J 3 WI 3 .^Ij 3 y L*Sl ^S}*3 j 1 ^ ulb^ 

J$l bis>3CAi.JhJLI 4^ U*! JI 3 J if 4«3LJiJI ^1 a,L,^| a^li, 

05 ^ jl 4«iJt J5 dkUsu Jljj if Ia joIjaL daJ^ 4^1 dJLfftj j^f OL^I 
lli > m .A sS ^I l^JI^S jiiaAlU 4 j iJ^ 3^ 15^ ZBjs^a 


OL^I ^laxt J!dt:dl jSSi UoJUu c4jjdkJI ^tj^fl ^Up J5^ 
OLpJI Ci\su^ CsH 4 OLft-ofl 43 

^Uilrtb c L ; H . ) 4 o0pr lA jJaletA J^laj U Silp 4^1® ‘U^jH 1)3-^ ,^1 
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uljiuifllll 


Ji! t^s*«jbl .^UtU Sjiftlill OIm^I OL^Iji&o) 

JaIjsJI hdSjCA ob|>45U ,3lkl) J O5«0jaM i| 

hii 05^3 ^ }!>• U ^JLfiS Jj OU5JU^I ^Uel .a«5UJI 

obi J 1 l^jij| 5 Pt> otSLjt^li) ^jiMA L 4 ) j>^l diA ^>i 1 a-^ jjt*-© 

.jcmIiU SOiJy^ 

^ ^ OljiitsW oyS v>» 03 ; *U—Ull ui 

jiJi^ AM Alt SaJ^LI OljiuafLH ^ 

jlUl) tkj^b ^ jl^Al^b JISS jibjAlU jtfU&l U3)5dt j! 

OiU^ jl JULJip’ Jjiii ^bs^l Cilj^tsN (iA .(16 J^l 

JijJA ^V 3 SaJ jtui Ot^ Ja*3 o* 

^iJb 5 bUf IJiJ^ CfULwu 6 yi dJuk OJ>f 3 <^5 

IJla 0 $^ 4^1 J«l 5 iaJ Jijacil Jl\i o*jM epigenetics 

jAl^kll .Oju ^>t ^ parameters <i^Ub jt ^jjJ ( 2 jJL 9 ’ Jljj ^ JaoJI 
Oi^i l^l .*L-^ill C>* bU Ob 5 AM <jb t33® 

^hcl Juju SJLwiil 011 ^ 5^1 C&i^byt JW>I 1 jt jLst^l Ot*i 

*L.mm% «obL^ ^ cfts^y^ Jbyi (| 4AMji> JdL-w jlbjMh} 

jij! 05)5211 ob»j«u hlol JOjm o«JJ SjLPuil 0^1 4 01 ^ 5)541 OUbUI 
Id^ OjSa djjJ 05 ^^ Ob 5 ) 5 tl 643tj!i*" 6 - 

(,^2^ «i£UJJ 3g*^ .4iMiiiH di< iiiM Obt^..«tyi O^ 

(jmS^u ^ ^ 5 -^^ 4—«»jbJLI o^.r '* ^ '* 5 ‘ i ?'** Sbl Ja —4 i M» l) 

Obbu-i^l 5 f^jiAjL) fj9jtCii\ 0^3 *i)jLJU») bas 

AiLI a£^LmJ\^ 4 j t *j iiilf 

3^ I l ist) obu^ JU 05 II} Vy » l< nol ^aaIaJ) i_4.tOjP 

CAfi-yiJyi «»t 5 ! Adsr 6j^ja 4_MfljjJ} Ob^ Oji^ i3 b <^b 3 ^^ 

055 ^ Jii b' 5^5 ,>SS)i tijl 5 P*)l o^ <CiL-«»)>jJI (3 3^ c4.^^ 

O^ptfiXll jbbuk 4,g.tt, A11 o^)jxiS)t Juftgj 

4j5d^ CitSjii Ct£j) — mt ^ai 4a*J) .42^5 Oti 3 OlH 
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3 jij__ 2 )» <3^t Aoil Sj^tii ijSsH 

Sdl^l Jt fa l—jt vI^Im^I 0)jld| ^Utu_Mfl5 ^ 

Ol^ }Sji ^ Cy-SJ^ .^Uo *l»UaU) t^jb] j~^ji 

jJ5laS)l5 vIamJ) jUJtlta^t ^Js- Ai 

lAiU ifttj^ jbL^M) dUS (i>U.« t!^Uk ^uJU> 

0)JISU» as3l5i ol^l Jifr Js, oo^ti X^ 

ObUsi^ O^jS al3 .aMfUl oUfOSJJ Vt^ 

(J1 ^l*Ai— mJU jd^ j^AJiifl lJuib dli^l (JLx 

.iLU>1 jil 5»UUI ^a»3 Sl^ 5j3dj «JL^ ^l^jb OLju^AsJI 

bl 1^! ^1 <^9u0«ri0 dJlA jL ULI b| t^ySJ 

SjuJmI) OUWI gbl 2 OO 83 199S q^Ufl 0 |U bU J!u.a3 

<ibUI 50 3.4 .m U (NMES OUL^) :bL.4d::^l) new moleciilar entities 

Sj^Isa ^i^^ {^ ^L^aLJS^I OjlffuJ) gb^^l 

6^ jjSl ^JS' ^3^5 0i» J'fewlii 6^ 03^ 0^ ^iff'3^3^^^ J3^ J—< fi 

CJi^d (^1 SJLftOiLt OU^^II CitSb^) 

oi^jl) j^ui-^i ^ ^ju ajLjtia^ ii»Ui^) y^jySj^j[ a-^5£« 
5 M 14^^33 j^ 6 Jk 0 i£il Ob^ 3 )l iiwM cib 3 jjtjtt JjajJI Oi_JT 3 

J^\ 313^13 

isAS U SLoja «^3-.rftf 425 ^ j! (3^ U ^^3! U4S o] 

0^1 vSjKi y Ui! 42 a 2 pJ) .obu^l (3# JUj,* t>* *1421^1 ^ Ujup- 
€ja2mJ ( ^* < 1* 3I 4 a^ old CmuJ 4^3!^) i^jboyt jt (j^2ju IJu^ b 

*^bA jl iJI ^ (jiyi ^UUI C ^3 * ja 5 —*«J jl V*^3 ^1*1® ^b Jj 
3A 6 4 ^ « < < Ia j!3 ^13}) qo3 ilb- J^ 4 al ^iT ll 0^340! qo Ijj^ 1 j 31 a 3 

*31 «jbal^b .vJaJI <3 <(Ol^3l^i dj3J» b JL-sot 

.A£^3j| 03 ^ 3A U CuaJlS3 11^3}} i 3 *^^A^b Jl 3 

^3111 |^^21j3 0^3)} ijA dqi^ u JLlaj 4 j 3 AoJt 1^3}3lS^I 4 -^iJLo j| 
jjdtl ^ 303 ) Soj^WI Ol»^sll 3 OLlSlIl ^3 4—i«-«i 3 tl ^Js^ 
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QJJ|J 9 ]| u)jjUiiMJi 


Ijjdft <IpU«o ^JLp ^IaJ} vLulAi 1^1 vJ^^AaIJ 

C^ 05*^^ ^Kwfti t Jvt^ iJI ^uM«o IJuk .(jJLpiil ^ l^Lwa 

CJ^Jt (dJJJu^l ^Im^I CiU^ljtlt 

jl Li£ut .iiMrtjUiXI I^mJJ v_uJUJi 2 )) 5! (J| 4 iwiit 

U*i^ ^1—Jflfiib ^4<l fr Jl4^ •L.iJs^t 

yjbia)l ^ o^S .^UUsoiil S*USUI ^L^t {JS’ v3^3 1 4S4;h1 

Lbjup ^iJlfr ^1 ^Lflall g' )t ISIL ^^&*> (3^ 

^JluJit ^1?^^ ^tJlsiJI OUbJI 6jJii 

OlpjA^boi .(11 J^aiJI ,>k 3 l) (^>11 Cy^ C> ■“*«Ni.rt 5! Mali dIjiVt 

JBvftlustion ^ ^ OlAdulstiCil ^fct33 ^^4 jiII 

6jeu^\ jS't jAS of Genomic Applications in Practice and Prevention 
Centers for Disease Control and Prevention l-ali^ib o^tj-^l J— 
Ja2i Iju^-b jl OJuif^j (VpJaJI 6—^ 

jLii^l tcJJaH IJLJb (^Z(^5 iULili ^APua dJilli S.j 

tjflu fcifti t 4 ?Aii 8 i ^**4^ '^3 ** ^3 ^ ^lJ 

jaiwUI C^^jt IM jS$t 05>jSo Ji OjJJt Slji^ tU^ OJSJ3 

.SjiJait 

^5^1 U->»>iSx« ^3i>-35 

jl b jT jL^t M (^1 Apfja]^\ <LJuhApJI 5 JJLWt IJl6 I 3 L.I 

JS Jiiii M^l ^d34^^ b^3b*^^ Ji3^ 

frl^inl) 4 *ii 4 * 1 q)I *i ‘n I6L^ 4 Mfl*i 1^1 .^^L__iiJI 4 jjL£di) 

^500 4 j^ 3 mI I^Jkll ^Uo^l Ol^3iiL^I ^klp JIm v 3 O3IAJU j—JjJI 

0^ i ^3 5 jjb <ilLaoo iJjJaa j) V*-^ 
1**.. 1 ^ "* ^fiSiJtJI oUiLpli^ (J^b^ JUa .4jLa I^La (J^juaXmum ^^jJ) iMlb^ 
4 ^^_ 44 Ait ^jqjUxII dXiA^A < 4 jLscii i y I 4 j^ 4 PtJl ^-^Luo 

^pcu^I JjJai 400 ^jjo (JsI 3P0 jlla ^3^ 
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^LUI 


Biotechnology Industry a 

Jo^ofeLft JUi JIaw Cuttt i(BIO :ljLjas^l) Oiganization 
JSI^I ^ t»JLJ Ji» JU ^Ui 03 l^SlatUA ^ 

^ 5j[^ ObUj 4 ^^ a^Loll jUsdl Ol>JUI 


5 * tiUij viiLsoiH 301 } jgu ft U JUbUdl c>* Jl-j^asI) 

.U^Aft ^dUad^l 3 AJJI 3 J..AJJI g 0 jA ^jUo vltU^I eJus Jit ^ |Vt* 

^ 0HLrh*H 0>aJI C*LiA«_«3 J>JUyj 

.4m«oB JUsUil 4J!3e® ^hAi 

0|^ ^Jl^JS t^iU) fOj S i iK ijS-b iU»i^;dU3 

il^t v!«U>yj 1998 ^Utt ^ **’State of the Union KdU^yi 4 >lk^ ^ 

:v>ifrl S| 

viL««{1 J[5tUA» tLJU| <lj^SU UsjJUk (>• 
aaUII J^^ »5jjyi 1 »A»JUI( (iUoVU 

.(jUtjwkU •leMih fsbi^ iirtit 

caUvI oi>>t 5 tjotll Olh/Mf JiiAJli UiJL:5l jJU 

wjmIL ^ ji 5 ii ^il) jA UL^ OjSj SjdLlI oit ot 

U»-Uy Sjjit oU»j%Jl JL^ 

Cibl^ ^ <^ 0 uaU ^ 3 !^ JLjbUil CJ»li^ 0 ( 31^1 

*f***’ 4 U-t . 131 - Ja^ 3 lll ^ jil 3 b jUa 2.9 JjJu 

.oLa 3 ;^I wbot JIm (| ^ 3 d ^I Qjt ^ ejLffoll 01 ^ 3 ) 1 3 -^t , J^) 

^l*)l 0 (^ 3 L^) iiLpu! Js- jULt 4.9 jp tmU 1 ^ 31 } JusUil Ci^j^ jl2s 

(> u«-J aAJliJb 3 jl^l IdA vijbio goloJI jUt;«iiV( JIS 3 <oj ^3 2008 
^OaU ^I ^tj^lt jAl 3 idl vliUul Jb jjSVl j-SiOl jl UbLdll 

^Imaj *iS (jl5 i^dJI tApuali 4aI 1»3JI .,>AbLtJJ ^bJt 

.a^xaO IjjdA JtJ Udi^ qCL^bj ( 4 Mjb |3 J| ^ 3 ^^) 

^ 32^1 vMmSI ^^ 3)1 


Jai^ .b^Mi SaU 3Sj^ Ui^ ^ut 2jMil ol^^D yt oUAII (*) 

4f?-^l iMjiin hnAftyi i^] j* aiu ^ jija jk ^ 
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q^ljgJI uijIiiifiUi 


venture-o^tal Jt-lt j«>!j OljU&t-wl otju» 

•i23>^t CJ, ■ Ai Ji jl U J-ix»^ ^^’investment 

OUj|S^5 jtfjitSjSJt j!j jLoSVl dlfr ^LlaJI ^IfrJkft J| 

tOW^Ltf^ Jj^aIJI jA Jl^ JuJihoJ 

U tj|dLu 

^3^^ OfjU&niM^ <i3^ 5* 4j^j ^1—S»J Lyt (3| 

(>* ^ oUtS^I iU^jv) 

Xi^ ^(ixlt oWUtj «fc«tw* 2j^ljt3 Otvcuj J| 

i»Si Jjfftt >>^59 

jt^Si^l dLodkl oL_MiLutJt ibj J j ji w3 jjg 

tyi» SxSty UiitSU Jfi ^twt ^ lyb a^Lit Jt. ISo^I JLfrUj 
^ (3^ Jbkiii 5 i^twt Jitfu 

aj[5^(5 oLf^txJi ijiUc5i LmSL( aj3^t t^yys^i 
JjjlcJt )5JiJLt (JU a^AiAlf ajUyt caJIS^ ooaM (JaS9 feaptl 

^ anJl3 ^Ul ifivo ^J,p jaUWI 132^9 0^ 

^ Ob^S—Mus J5 a^Ualt jidSlI ( 3 ^ (jOS Jl^^ 

Cm« 3 ObuJalftj adUtfLi&t 4duoiAll Ao dJlAxJLI 4S3ixil IoJL23 

tx^ UaiAJ ij Ob^^yt ^ XjXsjl 5 aJLU S^utS dL^I OUyiflJI 

oUIa^I ^xa3j oIxi m jIxji^I \^jjh L-^yyS^I Ol^^ oJLjy 

L^yy^xit X&Lma a <>h * A > 3 ^ 13^1 0 >a * 0 ^ 3 j^ Obtoj^^ 1 ^ 

4 olfft ^J^, lit ^ jy^Mit ij-^ a_^^Aoji 

^bc)l yi jJlaII XAPuall X^Uyi ^ 4j»5^t L-^y5:i5^l 

^xaXI Sxjx^I qyl^AII ^^luuo 4< ««yyi d^xil aAiiLlI CJIS xSj «201 1 
03^^ (JIa ( 4 jb 3 SiyuX)l ol jfl . g .ll (JJJl)3 JIj•^^ j'* "'“ (3 

( 3 ja ^yJt 5 ) Anna Eshoo 3 .Juj| bl ^Lll ^jU ji ^^>jap<_wJt 

^jjs Pj^ oi^Uad j^y ctyji^^ts^ ^^3 (3a^tpujVi Sj—sijJI jjl^ lyl 

jLfls ^tiyi (joiyi 4 j&9 q/uuJ ijii^ ^1 luk*) fci^i/^ii 

I 

-^ak^yU OUt^j^l CatS^ 4i«Ui OlS^^t Jill ^ (4t) 
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ooJliJI 

2011 OL-«((^ Ul}5l Sjb) 

(National Bioeconomy Blueprint <^5^) dUa:i^l Jbia3cA» ^ UjlS 

J^P- IjKAI 4 ce^y*3 6-» Ulk 

Jl^ ^ OU(Xpa)l i^l>L \l>\ffoy\ oljlSobl jjA_*«3» 

(JLajy 4 aaJ^I Oljri_*A3» vl)ljip'y3 «iS^l5 ^Lkllj 

0<»L-AI lj5i (J5UI ^ J1 6-* SLflJI c>(3l-pt)| 

Jb ytoial ^ (^L^! iUUUI «l)l0o^l 3 j3«3 

OiiJl vV 0 \ma\j^\ 03S3 jl ^3 .jpbiJI ^UaiJI Js. Jt^p^ill 
^jli^l JUifr^l ^ ^ jiJt (>^3 .43LSdh^3 J^p- OUbd^ l^^puaJ) 

3 j 5^I hilffiS «i-oJi5ill 1^3^3:15^1 i/UJI 

6^ (5*A3iyi oL_rMMD^I ^ ^bJLt ^0^3 OL^Mju 

6^ •O U a3JL ^ I ^ftJb vIiIpo^I 

(OlJ^I 60^ 3^ ^3 (3. S a; ,«. U 5 j 3 *dJI Lp3J3iSsJ) Ol^ qj_Ai93i) J,Jl3t 
Ji ^3U:JI <l)l0O^I QA JS J a (tJ OUut^l ^ ipOjA OlS|^ J^JG 
5 jjL«( 24.^I ^ gjApyi JGJlasJ! i1IjLL|3 0(S5Ujl 

j3ip'yi ^*X—3 j U Ub (dUJJ 4j9t^3 .4 j 3 j^) Lp3j3l5^l 1 

1^3)31^211 !Lmfi'\ija 0<> ( ^... A Ujiap (2003 ^laJ) .^LuoU jjjju j'—^ 

J3*i qH o* ~ ^ ip«— A 2J 0I31II 4 f» ,ii A Lt <LtjAI) ^ii^JI ^Ul 4j3A0tll 

Jl IJIjAS ^3Ail (i»L_eo^l Ja 33 4 j 3^| 4_*JaJl obo^l ^5 jUiL_«iil| oibj - 
4S^ 0-0 4—lift^ iaiaii! ^ (joleJ) g^UaSJb OLas-aleJI 

Phyllis jjijb 0^3 (^AialJll ^^J>fi\la ^ IjtpIls 3I OlS^AJI o-o 

i .f^*'^6j3a5l2-. 45u,bo o>^l3 ^Usi)t 03^ 4SjL_Aai 5Ju-wJI (Gardner 

:^td Cub! 

» 

«<yi42j|» ^Sjit 1200 j^Sl , Ait (libJL^j ^J 3 ^ll_ ui 4_jmL> (3 

(£fjdl jGs .q^L^I 3 ! ,_)44_^Ji)l 42^ c^L^lj o!A,Jkll J *5 

ijt. 1^1 IjSy jUjjO 0^ 4x«ti^l 
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^tjgJI UljiUHQill 


—b Jlj ^^\3 

Jj^aXj .jJI ^ Cy^JaS OLi3 Ji^ *\iJ Ol^I aJiA ty»^t 

Jij>y ^ dj5A} *jJbi}i\ ^LpuII f 1^11 jA ...^3^ 

J»L^ 3 ^ Cei - CcaI^I t| - U- 3 J 5 :;^I 43^^33 oljoL-- 

,j(^ Jm 4jjJ Ui^ 3 ]i 3 !£slt :ui 3 AJIs—I . 2 *L^l 3 

5 ^ ^jOj iim 5 * cA-jmWI oUljt^l OUI>-J C>* 

S^hji3\ tMb Ji 

^ J-Ail JaI^*)) 61 a J5 ^123 it l—f j 

^jl23 <^Ij *(dtc oijL^i/t) ^.4ii djAU aa-ut ajij^ii c»)jL^it) 

aplLiA}l dJiA Oo^ Jii .(13 J—iAAi) ^lail) 6 jAUa a*i*^l Otj!—^it! 

»i23ii juiA ^Ss (OtM»LMji oLmJiujii aiaAj 

6l ^JJ3 OlJ;AJI 6 Jl-A .(33—Jt iaUII a^woH^ Ot^5Lu?JI fjp 

OIjlJ^xIS^I ij JtSwil 1 ^ 3 ^ (*^ 5 ^ ot^ tM 4 _aojaJI 

jbjJLb aiaJ^lj SJjcLLt Obu^IStl tCi^lsvJ) joiu (^3 c412I-.m1I 

JMA 2 II 3 ft) 3 jJJ ajlpCL.Mitt 3 < 2 JIli^l 6)3411 (^ 11^1 JiilalJ )3 c jLJoywJl) ajUo^l 
t^I mII Uul ^633 1 ,^— ^5 c(^^«llt) J 2 U)I Oitlp -3 c(^)J—^t 

3 I ijPjA j^laS OitUlP-l aUap)) JiP'l 3 0*93 OU^I J—jUjJI _>lai3 t^jr-3il3 

^ll 5 o^L-m! JLa oLiaJ) Jktf 3 4 ^ 11*11 ^UaJl 01^33 (M4233 cSL-pJI (544 ^-S"! 
^j2p■ jSJs <^^^^^3*03J ilUpsA OI5;1 lJI 61a oflso •asSb5^t OljL^ill 6 J_A 

• t_ ^.2234 {3 6 jc&i^ <ifii^?,M4it a^iiii 4, ^4 m H 4 .). I P " oijUi^iti 

014313*11) ^UlAitl (5 JujIjsII - J| IftSUop- ;333 _mJ 3 - 4jl»L_i4^) 4 ) 3^3 
^ 4I9j3*4 L3*m 3 j U*9 j34aHJl (j£. 4Mij CJ 3 J) il Uma iwaptUI 
4j! ^34 i^Ua^b j1a 3 l^it <34 oU-mciI ^ )4^l3 IIa 03 ^ 49 .4J)j3Jl Ol43l«ll 
c^&lali IiaI 4Jl«JI j 4 ^llll J-iiSi 3 A oLo-^) 04 jjjJj (J 4*423 U 01-^ i3 

OljUSi^i/) ^ls3 4*4Jbl 4^LU) Jft mD o^ o^ 6j 3 m I U fjitJ 43 ! ilj 
03>ii*-' oII^imI) 04 Jl! bop 6^ 0 IS/ 4 J! 61a ^j3*3 Uoip U^3 jIm^) 
61 a oi® *illU . 014313*11 dLJbJ 664519 4^3 04 I 3 1 ^ 4* ) ^ I 4 ^ 
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ooJLiJI 

OlflOjoS ^IktSb ^|>-«J5 Ja6 OlS^I 
^>» f*%J djldj UsULj J3jb andMe 23 

^>* JiS : , . III 5 jl|Jl> Sj_tU» iNavigenlc LSjA 

Pathway 2SjiJ\ ^^JJJ Ijkl J*U3» j deCODE Genetics 

JJ S^^iihaya OU^I jJp ji uLJ j| jjyi ,^5^X1 ^>^ rGenomics 

i^jKA Ot «> - ^ipoj^ OUbdl ^JkSj ^LaJI ,^4^6 

j !^ Ai > dtXMV tib i^oUJI Ulji^t OIa^IjlXI 

t>D 5IM ^ ^ J| SjAlu l^WiA ^OiD JiU- 

4Jj^I i-ftlLo ^ IJUj- j;i^t *3^1 lJub 5-«o) 

jqjI** J 5»- 2JU^I 3 18 .. . O&tlj .^AiUli jyaiit »U^j 3frtlAll di-^ 

Jj ^mmJL U*....«* ^ (3«lliiXl 32^15X1 oUtj^l 3jtiS^ fkJLfij 3_^3riA2Jt 

Oljl^VI 3frlii0 »Aw! IjS! iS)^ otjii JJi (3^tjual) «q^SA__Mj| 

v53L-«XI U*a»*3 Jj-i .^1^8 «■>!) 5jAL» 3^1il) 

US. General Accounting Office 3X^1 eopall Ob^ 5 U ^bdl 3^U(Xt 
OljLSff^ilb JS ^ 4i\^ e-^ (^XJf5 bju ga! 2010 ^Unll ^ 
J«a; (o^ ib>j 3iJL24^ jUS-l ^Isi u*M^i ...XI J| SjJ&U 3p-tsXI 
Direct-to-Consumer Genetic4(^^Sll 3 a5^I oUjUXb ^-51241 v 5 j 5 -*i 1 I 
Tests: Misleading Test Results Are Further Complicated by Deceptive 
(^^_:JI 3_-a4ol*l) CJU-Jt^ .Marketing and Other Questionable Practices 

>.1^1 (J^ OiX ^kUtx)! 3 y _^2 j !■".5a }^ 

-J u * U j| 4^bXI *- .*?&iMl 41^ Jj i. ^ J a L .lAc.^ ) 

3SjiaIo Oljl^ iU«3( ^Jl dljS^I gSJb JkS i^JJI jLajiJl 
SlA (3 6 ^ lU —^5 

(3iSi j^ U.ft ^3l ^>11 .^L_rf4j| jaXI ijs- - 4li^ hjiB 

^iU^MiXt (J| SjtiLa 30>'bXI OljLi^iU ... t| (jti ol 5 ^v«JI ^ - juSlsJb 

t*Ujj (3^5 c^UaII Q.ft 3i(^ljJt ^Wl ^a 2 z> f^ykSj y- ^ ^3 

-c-itt 4 * v^l j) iflSp oUslil J{ ^ ^jJI ^ :(oL*ai Oj» Snake Oil (*) 
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^ijgJi uljJUJULOUl 


^ 6j^ 1 cii*lUl qyaLidb ^xhiCm^ 

^^\ oU^Uil CjlS 5J Jip’ . 5 - 4 ^ 6 ^ j>^ - 

3-..U oli *— fj 'ilUs— (J1 5jAL** oljLfSp-bll \ ft o.V flj 

OljljAJI 0 ^ «ol 5 r>JI djLA ^>• ji>U j>> ^|1 'iJUA 6 ^^ f 5 ^ ,a-i^k5 

j3-ja jji Ch* 6 jj»» 6 ^ 

i3*Ja3 65 e '3 ia^^l ‘Vi^^ JjS (> dJS jjt 3 i 

Low j^i .CilSjlUl t >5 .«.*ll^" ^ V-«»LS>H OU^Lcil Ll^ 
l^Sl^l Jbl^ t >0 ObUsS^I djub Jil CuUi—rtl ivlf iojCtfdl 6 AA i>a 

<lilpo^i 

jSmj Jh* Ojo! yb U J 1 Oif IJA JJ15--3 ol 

>11 Vi d!>i cai as^> 

l^il ^>(0 L3j5flJt5 ajwU CuIaI 2010 5J|b (J .^5i>l ^ 

^ ^■/ii^fll ^551)) ^f^-^*** ^jj# 4L^ jiaS iifftMtA ^tXpu4MXI 4i*llali (jl (J^ju*» 

<'*V ji5 ji di3 V o'i^ «> ^ as^ 6 ^ iloo 

ol>U a j>^ fi .>fcAll v^*3 

^UjJl 61^ ti .a^jLJU) jlj3 iliwi *i*J ill z}^ ^ 

jl 5jAU ap-iiJti a-sij^ii obtiii-iti oi5j^ ch* oUdPo asi*2_-iii ^ 32 " 
dJb (> A jtJ^I jLii>if| OUJipJ J-a—ij jLSo-ill dV-uJil 

^ (>^i J1 Sjuijit) oi.iissjiii i-^i^A li a*oWi o>oi ul Jl cOi5>Ji 

OjjJuui ul^i 5^3 ^5“^! ili«&tl jl < 5 ^1 U uUj«> (j^ .jioLi*)l 

Ji5 (jtS^) iijlpwl) 4^5;^) 1^5151^111 Jlpfc« (3 Ol5;»iJI tjA JjAsU I '“J* 

,^1 4^lj5ll OljLi^ill aSjJb dis i U «(6>1 v-^ (-1^ 

«• . 

tenure 5 j3L*Sll Oj^ <iietl (3 LojI ISjLiuo ol ^5 j-a JSl cbi® C- "* ***13 

Ol 5 i«> 5 j^ J»3 5j iij JLflii! ^5«ill aUi»ll J^l O^j (^1 committee 

i5i^5 5ajJ_i Oblaijil u®u*^ ^ 4 aa^I 

j28)4j^| U-5l5iS:ill JUa ga 43l33b 

.[^b^jUl] .University of California IjU^S^I :(JIS} Cal (•) 
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OoJl^i 


o^fii iiiaiJI J1 >oj 3 wJlS' J1 L- x i^ 

j^IaiU ^UaIjJI (LJUJI ^ 05^ t—^ L>^ 

jjul ^ Jli^l o^ Cy* ^buS-*«ill J| jj< < ftj | l*iA Ji^3 

(J| ^IpU^I J\l0tA Jilffdl ^li^l 4 _^ U o^ 05^ ^ 
oLu^l g|0 3^11 MU 11 3ik^ljijt ^AAjbl 

3 jyot 5 JI 0jlaaII ObUlAill ^ jujjkJI J1 .Usb^ijt 0^3 o^j—Xb 
Jjjw 33 JuJiffdl 3 ^LpJI 3 ^jLftXt i*i||uuxMbi ^^Spii tUj ,^23 *Ij 3 

jia^l JaI^ C>^ 3 iift«S JSl 03^ ^ jJia^l Jyol3^ 

. 3 Jlj 3 i) ^ 

(^^iasu (jl LjIjI (J^ tjixft?—iiMHiill OtXjkXi^ iSSJ ^ * Lt^ l>Xiii.* C i ft >3 

ijAxJt fjA ^tX) (JIaXI (J<« oI ^JS' tg^^jixll 6 ^JlL) jlSSlt 3 ^ 1 a )1 JjdnSJ 3^3)3^) 
AMUtij A^^iJb < 3 M 9 tiA Jl^J^ ^U^«AXtl obltXXA 

ol .SbffJI WJ3I—wl3 (jJliiJI S*il 3 J? 3 l *3t^ 

3 ^USi^^l J3<0Sll Jbdoo ^Js- JiAjJI 390 lX3j 1^I dJub 

morbidity J^Vt j—« ^jalintl 3 ^lxtl jl 33AipJl3 .3^b3)l j —a 
:JjJLjtijU 3 JblA)l di3l,<oiH (yi JdL^l 3 j^ ^iXi 3 «j 3 iXI J3'^l 1^ 6193)13 

(SSjffJl 4)9 «l) 3 jLM <3 cq|^>jLl)l 4 Jl 9'3 (J30^l3 ftlAaJI ^ o_«i«UllL) ti)!^bl.ii^l 

-ajuu jjj^ jji 3 j^i 3 

QA 3JI93II ^A dAbc)) ^ JIJI39 f^ApCu—Ml ‘(jtj^l ^ 

.JjoI3k)I d«A^ C*L-<m1^3 oIpo^I 0^3)3! JUJ^u O^ 

((J,aI 35 c)I S^tXXxA 43 tjl <* i M < « *ll ^J^3^ l^S* c g .11.3l3H |3 

4 x 1 ^ 11)1 oJLaJI ^joI jii 09 ljjal 3 4 ^LaJLll 4*^ .«««tt3 03)3^) (jlipjvi iJliX) Jju— ui 

JjjLsii JiL^ fjA jl™ 9- ^JI 1 ^la ^^3)) 2 £;3^^ L>—* (5j-^—«*)^ *l'^3 

.SLpJI Jx^ 
«» 

19-303 JSL-iij SiJtPsX 4 ^j^l 5^1 ^ 3 jalRl! 3 _* 9 uca)l 3 _JWl 3 

;4diJLbLtl 4ffuo}\ 4a^iX 13939 .4^l^il!>^l3 4 j6LoI9^I (^93^1^1 ^-<■«. « «■ > 
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wlj^ll ul^ujuiOJI 


Jiio) oJub C) ^ 

old ^tUilli J&^j3 Lft ddl^ (^LuahmJI^ UJ3^^ 3^ 

i^un .v*»)i i> '^W) v^ -c^j^' J->-^' 

J!5^t (JaAJU KmAAM4j3 (^pZ)) jbljA^ 

^ 1 fj^ j^S^I ^tJdL)l ■ Jj^jJI ^3^*3 

Oli^UJ|5 cibjLAsJI ^ b^[>Aj 

^£i&}3 j(^ 4^ <LbMhIi^l 

(30)^j^| \^j> Jiub iliiAll 4^ jU-jJt3 cJuJlaJI 

ciL^LtjJI ^b^inJI^ 3*i*«ii^ *(2) 

2U ^tj* |^3j^ VmUa^ 2 ^^-JtJt (3^ ^j^h^-mJI •td^ <^L^(iJI o-Ji2JI 

.SLpJI JcLt JbJLsiS 


lM-1 



^33^3^^ Sj^LbJJI Ss^iiJt ^Jl2^l 2 ^3^ 

^^IsM 


^Ia)I ^ •d^AjvsJI dJU^ ^1 ^V|3 tt t .1 1 Aft 493 

^Ulj>3tl3 ^jJbdJ j))^^ j(^ L17 4 pu^ ^^^3^1 Ju^lsXI Cjuojos^ 2011 

jUi!u-.4i^l3 c^^^^OL,A 3 U^f wlffol ^Js> Ua i 3 25 300 ^1 c^L^^Lur^l 
^L iUUiJt d 0 tj^ ^ ^3 JuSlllb jtS 

* 4 .* •*.* 44^^«*44 

JLfif' j>33^ jlx> .^jwjJI ^ 31 aj ^1 4j3l^t 

«ijb^l ddo3 OUa^M,^!! cjl^>l jaJLmJ ^ 3 Lli^I {,J^ 
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^ ^ 2010 f^Ull OVUil 2^ ^ jAp Mill ^yi jLJ ^ a*«» 

4 W 3 «OUjUll 0^3 /“’SjjioJK ^UoL dl^-JLi^l jljScb ^> 5 J 4 ip*i 
(^1 c^diLuui^f deCODE Genetics 2^p«J) ^ •V^ ^y-A 

,lc\^ SSjlS ^tifl ^Uil ^ Sdlp] JJ 2009 ^Ull i;^ CuIpI 

tjK^ ljUi OjUaitj OL»>l^i ^ j^S^I Otidi^ ^ 

<^L_mJ) jt ^U) jumJI *15^ ^(jJ) djt^Jli ^ 

Oi&« \Js> ijifi (j|di^Ull S>Jii jp il s^p 
Obt^Vt ^ JC^l JujJjJlf t^JSS^i^ iJjJl o^|>*lj 54 jJI 

^Wl Jp go^ 2.9 J22 p ^ jJL»] (^JJI J twil JJU ^^j^^ssyi 

.<”* 60^.3 2009 {lUil 

jU fci II ( ti ll Mi * \^jka OL-M*tuiJI j|i3 jJi Oyo^Mi^ 4l_P3 

jIjiJ) ^Lo ^ypp 1^ I. JJ dUS 0-^3 «3jii. !Ljfuai\ 

J 4 >'t ^ 41 ^' JpI^ 43I Cyt g_j» 

0^3 jjjfc gW^I ^ jjjSJ (J fil^l jl 3I .gL-jyi 

g' •a 9 !\ {JS^- 43I ^J| jl^b 4 l! jjj-^ <^> 4 ^ 3 JLk Jj|<Aai 3 OJipdl g^ 

**313^ .>A—^ tjlibi J** M M {J^- d3l .. . <J I jjj^ ;JIp bSjJii 

<ijf 5 gl 0c**i3 •gl —Zpua jJjxi m JIJ3AIJI 01^3? 5 ilp| g^i 
^ixJ «XP3ll iy^ajLa j^ 03)33 Jl-J3aI)I3 ^aIa)! S^uaJ] OI—mUm* 

^Js, iL^Ui) Ol—«(LMiJ)3 g03 J_J3JaJI ^^Jd) <Jlp Ot_^3l^) 

OIS3 IsUaj ^i_4a3Vl3 ^39 > 5^1 ^Ij3}) Jpl33tll vl)l_pul3 •%J3S i-Jj&f) 
4 i^txjL 4 pUk}) ^baJbcJ ^ppApeJI JIP3J) iJIa ( 4 jLoJt)) OL-&LJall| 

XkSllUj t^^llll gi>lLJ) Jl3P'l gj_*u^ (Jl>! gjo AiJjLflJ) 

•^UliMihPcJt 6 JJb g^ 

4 jeu>tA ^dUals) 4 p(JLi£lo gjo Is^Uail g3Uju (111)31 gl gp (JIp 
IJ l^ 4^ c>Lp3iioJI ^ - Jp v_^3A ^ ^31)1 g_^ 4i^) JJS g3-JLw?tJ 

g3lp-lJl3 filoixlt ijl^J) (i c 4 lfll A )l CjIooVI JIp jSji}] 

(4M9tJ) 4^lliyi ^UalJls .^33^X1 g* \e.j^ ij^)ju>uJ L^l 


391 



(WljgJI ul>,UiiaUI 


jA JS o— A vIjIpo^I Jj 3 ^ ^^3 S*-^ ^ C* S*^ Jl *— 

Cilil—ij5l Jl Jja^ LJa*4« 

,^^Ai*J) jJuJ) Ci^l^ (> iiUdl hyua dUi <*M^3 I— 

C)l^5iu?J) t^L} ^>8 bUS liJift oli «dUJJ h^3 .«jc5b» ^5^3 cjti^ O^UX 
i) U m ^^3A jA 03 /^*^ 

.j^ ijOjO^ ^ 


j\ju^ ^ JL-j J«JI jixll ^b3il ^ vi^L-PU^l Cfcfl S S «o^l 

Obit (>o JjJjtll ^ dJtp-b l^t CmJ ^ C^3 5*— 1 ^ 3 ) 3 ^! 

jtfji cy^ aifiJi 5 j5uJ SdSii ^ji3 (^1 ajuipdi ajw) a_u5sJi 
^SJdLl JU^ jst SjJ&L- JiSl5i f Ji 3 c>SJi «SjiU Vb3 oU>^) j-^aJI 
Jl .iLitI oJjJLiHil OlsLJtJ^^I ^ IJla Uj .1^ a«LaX 

USp- 43^ «^3*»«Jt J3J®3 jb-oi«*l ^ 4it JU-^ 3 A UjApo 

ip-U J3^l 0 ^ <bU *3 ^i tju 3 ot ^ OIaIpoI ^3 J*V-- 

^LoJ) Jj» JaSs .bLAi3 I^Ip-Lpo Ja 4*]^ 4Jaa3 Jl 

^IsJ) ^Pboili (>» 3 ^l 30*3 I—J 5 ^ dLJOj 

.XUJl J 3 P -3 OJiAlXI Ob:kl 3 JI 


392 







I 


I«aUI 

1. Norma S. Hetfaerington, "Isaac Newtonli Influence on Adam Smith’s Natu¬ 
ral Laws in Economics,’'/oumnl ofth§ History of Ideas 44 (1983): 497-505, 
at 498. 

2. Philosopher Karl Popper famously took issue with this characterization of 
the ori^ of scientific discovery. See Poppei; The Logie of Sdentifie Discov¬ 
ery (New York: Harper and Row, 1968). 

3. ). A. G. Rogers, "Locke’s Essay and NewtonV frmdpia,'* fourtud of the His¬ 
tory of Ideas 39 (1978): 217-232, at 2Z6. 

4. P. Casini, "Newton’s Prmdfria and the Philosophers of the Enlightenment," 
Notes and Records of the Royal Society of London 42 (1988): 35-52, at 
47-48. 

5. Richard Hofttadtei; Social Darwinism in American Thought, rev. ed. (Boston; 
Beacon Press, 1955), 3. 

6. J. D. Watson and R H. C. Crick, "A Structure for Deoxyribose Nucleic Acid,” 
Nature 171 (1953): 737-738. 

7. Francis Crick, "On Protein Synthesis" (paper delivered at a meeting of the 
Society of Experimental Biology, 1957), http://www.genomenewsnetwork 
.orgAesources/tuneline/1957_Crick.php; Crick, "On Protein Syndiesis," 
Symposia of die Society for ExpertmerOal Biology 12 (1958): 138-163. See 
nott 14. 

$. R Jacob and J. Monod, "Genetic R^ulatory Mechanisms in the Synthesis of 
Proteins,”/onmn/ of Molecular Biology 3 (1961): 318-356. 

9. R H. C. Crick, Leslie Barnett, S. Brcnnei; et al., "General Nature of the Gene¬ 
tic Code for Proteins,” Nature 192 (1961): 1227-1232. 

10. Francis Crick, "Centeral Dogma of Molecular Biology,” Nature 227 (1970): 
561-563. 


395 



q^ljgJt uijJJiifiiit 


n. S. N. Coheir A. C Y. Chang, R W. Boyei; ct al., “Conbstniction of Koiogi- 
caHy Functioaal; Bacterial Pbamida m vjtro.** Proeete^^ of the National 
Aaademy of Sdtncts oftha Unittd States (^Amarka 70 (1973): 3240-3244. 

12. Craig Venter Mark D. Adams, Eugene W. Myers, et aL, *Tbe Sequence of the 
Hunum GencMXie,** Seiene* 291 (2001): 304-331. 

13. Matt Ridle>^ iFnands Oidic: IMscotwvr of H>s Genetic Cotte (New York: 
HarperColHas, 200(), 70. 

14. F. H. C. Crick, “The Biological Repheation of Maccomoleciiles,* in Sympo- 

skm for ^Society for Experimental l^ohgytl^fe^fJogicdRjepycatkm of 

Maopomokariest XH, ed. F. K. Sanders (New York: Academic Picaa, 1958), 
138*163. 

15. Procems operate in many ways in the ftfocess of tunttog taformation £rom 
DNA into the synthesis ^ a polypeptide motecute, including tiietr roie in the 
ribosoBie—tiM st^tig area for t^ assembfy of amino acids into jj^roteins. 

16. Martin fU^ards, “How IHstincttve Is Genetic Ittfo^DatkMl^,“ Studies m 
History and Fhihsopky of Science Fart C: Studies tu Htstory and Philoso¬ 
phy of BtohgiaU and Biomedical Sciences 32, no. 4 (December 2001:663- 
687, at 668. 

17. Barry Conunonei^ “Unraveling die DNA Mytii,“ Harpers Ma^izme 304 
(20(tt)t3(M7,at44. 

18. Q^Yen Kmg and Ruben Dua-Avakrs, “Prcnetn-Only Ttansmisskm of 
Three Yeast Frion Scraios,“ Nature [Lettersl 428 (20(H): 319-322. 

19. John Dopr6, “What Ckoes Ate and Why There Are Not Genes for Race,” in 
JUidsiCu^ Race m a Genomic Age, ed. Barbara A. Koenig, Saaeha Soo-Jm 
Lee, and Sara S. Richardson (New Brunswick, N|: Rutgers IMversity Pr^ 

2008), 39-55, at 41. 

20. SheMon Kiamdcft Generic Akhemry: The Social History the Recfmbinant 
DNA CtMirotwr^(Cambridge^MA: MTTPress, 1982). 

21. Steven lindow developed a genecka% imttant stram of the bacterium Psen- 
domonas j^rrirtgas whh a gene excised. The sdketed gene coded for a {HPOtettt 
»Kat served as a nucleating locus few ira crystals. Without the ice-niicleatii^ 
protein in mseroocgaiusms spread out over an t^ricittttu^al fields tee formation 
wt»iM be dekyed tmtil the texn^teratore reached abom 5-7“F below heeziog, 
saffickm to i^otect cropsiroftt frost dmuige. See “The Release of GeteticaUy 
Modified Org^tisms usto titeEnviroomeot: The Case oi Ice h^ns,” m Eiwi- 
fonmenttd Hazard Cotmnurdcating Risks as a ^octof Process;, by ^ekkm 
Krumky ami Akmo (Dove^ MA: Auburn Hoib^ 1988), 75-129. 

22. Altenmtive^)hck^ occurs u^ettRNA makes diffuc^ messenger RNAs from 
an identical DNA sequoace^a sr^te gene can code for mufe^tle proteins. 

23. F<K>d and Drag A^im^atioa, “Frornnket Notice Com^iu^ Bioei]^- 
neered Foodte Proposed R^” Fsdewrf R^aer 66 (Jmiiaty 18,3^)01): 4706- 
4738, at 4728, ha^t 3 Sifwww.£&.gw^ood/GukkiioeCkimi^aneeRepila£^ 

24. Mii^ao ti, Isabel X. Whng, Yun Li, ct at., “ Wkte^^ead RNA and DNA 
S eq twv Tce DtfEerences in the H^san Transcriptome ” Science 333 (2011): 
53-58. 


396 





25. G» R. G tff tHiK S> F. Lurie* mdR There Famffial T fyiiwMitt^ f^ ^ 

ftdofki&M}* J(mmd ofNtmm Mtmal Duorden 172 (19M): 546^9. 

26. Benjttnin m»ei» n>Mirt Rcikm JMie^ Aiwttwn ol A CW 

Genc^* Hm York Titm^jmmiy 29»2011. 

27. M. WBkex, J. Witari L C ^Webfcfaif^ et aL "Pedophiltt U 1 t« Ji»A^ 

Actiwtioa in Hn»ociinltiaiit and Latent Pitfroncat Cortex dnrnig Vimial 
Erotic $tiImlladol^* (2007)1699-701. 

29. Rkluurdii *How Diaiiactm b Genetic Inlm 

29. JraRFo«fei;LainaA.Bakti^aiidCkriitofilkerT. Dow^ 

lioo in BoCtikal Partk^tion,* Amerkin FoUtied Sdmu Ktvim 102 
(2009): 239-249, at 293. 

30. Jtirio<^niieGciieike of]\4iticalAniciidetaa^ 

Refetatioita,** Edimd Htamm ftytMogf at$d fnthudry 12 12010): 
200-217. 

31. G. Gotdieb. “NcraaBr Occnwinf E ni iir ot i inea ta l end Bckairiftral 

<» Gene Activkjr: Ceanal Do|bm toPtcMnli^ 

hgied Kivm» 103 {1999): 792-902. 

32. JaBke>RPtwkraDdClKbtoplierT.Dawe%*lWoGeiie»Pte(iict^ktcrl\icn- 

4^ Jblitkf 30 (2009): 579-594, 

33. Josefdi, *The Geactict of Pcrfkt^ Attstndet and Bekavkur: atwi 

Refntatkntt,” at 211. 

34. Evdyn Fox Keltei^ 72a CmCMor o/t6e Gene (Cambridge, MA; Harvard Uni- 
venity Pres$,2000), 62. 

35. Rntb Hubbard, “TW Tbcory and Pnurice of Genetic RediKXioiuam--Fm 
Mendet^ Law» to Genetic EiqfiiKerii^s,* ® Tbnuerdt a IJbtmtory Bioiog% 
cd. Steven Roce (New Yoric ASiton and Bti8b)v 1982). 

36. Had., 73. 

37. Rntb Hubbard and Elijab Wald, Exphdmg the Gem Myth: How Generic 
informatkm b Produced md Mmdpukted by SdmtaU, Physkums, Em¬ 
ployers, Snsumuce Compames, Educators, and Law Enforcers (Boston: Bea¬ 
con Press, 1993), 2. 

38. Hnbbard, **Theory aiui Practice of Genetic ReductionisBi,” 65. 

]^%rapb «nirce: S. J. Goutd, Tbe Mistmasure of Man, rev, ed. {New Yorik: 
Norton, 1996), 86. 

1. Jf. Loeb, The Organism as a Whole (New York: G. P. Putnaro^ Sons, 1916); 
W. B. Cannon, I2e Wisdom of the Body (New York: W. W. Noncto, 1932); 
E. Baldwin, Djmamk Aspects o/Bkc2eiRtistry (Ne^ Macmifiaa, 1948). 

2. J. D. WstKMt and F. H. C Cri^ “A ^ructnee £«» Deoxyribonnclek Add,” 
Nature 171 (1953): 737-738. 

3. ). D. '^tsoxt. The Doubk He&c (New Yoricr Ath enaiaimj 1968). 

4. B.Madcbx^Ra«^H«fFnsiijym(NewYofk:HaiperQ)ll^ 

5. ^tum. Double Hdhx, 115. 

6. E SdnSdbge^ What Is Ufei (New York: Macmilhn, 1945), 20-22. 


397 



^tjgJI UljJJUUUCuJI 


2. Evoiution 1$ Not Mainly a Matter of Genes 

1. Daniel C. Dennett, Damini Dangerous Idea: Evolution and the Meanings 
of Life (New York: Simon and Schustei; 1995), 21. 

2. According to a 1992 article in Creation, a magazine published by Creation 
Ministries International, **Thirteen species of finches live on the GaUpagos, 
the famous island group visited by Charles Darwin in the 1830s. The finches 
have a variety of bill ^pes and sizes, all suited to their varying diets and 
lifestyles. The explanation given by Darwin was that they are all the off¬ 
spring of an original pair of finches, and that natural selection is responsible 
for die differences.... Surprisii^y to some, this is the explanation now held 
by most modem creationists. It would not need to be an ^evolutionary’ 
change at all, in the sense of giving any evidence for amoeba-to-man trans¬ 
formation.’’ See Carl Wietand, "Darwin’s Finches: Evidence Supporting 
Rapid Post-Flood Adaptatton," Creation, June 1992,22-23. 

3. Isaac Salaza^Ciudad, "On the Origins of Morphological Disparity and Its 
Diverse DevelopmennU Bases,” BioEssays 28 (2006): 1112-1122. 

4. Stuart A. Newman and Wayne D. Compel; "’Generic* Physical Mechanisms 
of Morphogenesis and Patmm Formation,” Development 110 (1990): 1-18; 
G. Forgacs and S. A. Newman, Biological Physics of the Developing Embryo 
(Cambrid^: Cambridge University Press, 2005). 

5. Olivia Judson, “Let’s Get Rid of Darwinism," Neu/ York Times, July 15, 
2008,ht^*7/)ud8on.bl<:^.nytimes.com/2008/07/15/lete-get-rid-of-darwinism 
/index.htini. 

6. William Paley, Natural Theology (London: Printed for R. Faulder by Wilks 
andTayloi; 1802), 1. 

7. Immanuel Kant, Critique of Judgement [1790], trans. J. H. Bernard (New 
York: Hafne:^ 1951), 248. 

8. Jean-Bapdste Lamarck, Tooloffcal Philosophy: An Exposition wid) Regard 
to the Natural History of Animals [1809], trans. Ht^ Elliot (Chicago: Uni¬ 
versity of Chicago Press, 1984); discussed in Stuart A. Newman and Ramray 
Bhat, “Lamarck’s Dangerous Idea,” in Transformations of Lamarckism: 
From Subde Fluids to Molecular Biology, ed. Snait Gissis and Eva Jablonka 
(Cambridge, MA: MIT Press, 2011), 157-169, 

9. Gerry Wel»ter and Brian C. Goodwin. Form and Transformation: Genera¬ 
tive and Relatiofutl Principles in Biology (Cambridge: Cambridge University 
Press, 1996), 8. 

10. Robert Shapiro, “Astrobiology: Life’s Beginnings,” review of First Life: Dis¬ 
covering the Cormections betu/een Stars, Cdls, and How Life Began, by David 
W. Deamer (Berkeley: University of California Press, 2011), Nature 476 
(2011); 30-31. 

11. Stuart A. Newman, “Evolurirm: The Public’s Probion and the Scientists’,” 
Capitalism Nature Socialism 19 (2008): 98-106. 

12. Darwin’s paternal grandfiithei; rire famous pottery manufacturer and indus¬ 
trial magnate Josiah Wedgwood, tried out as many as 5,000 ceramic formu¬ 
lations before hitting on the iconic Jasper ware, which eventually made his 


398 



Uiix))9AJI 


fortune. See the website of the Wedgwood Museum, Stoke-on-Trent, United 
Kingdom, http*7/www.wedgwoodmuseum.oig.uk/le«ming/discovery4»scks 
/2179/ptck/2184/chapter/2344. 

13. Stuart A. Newman, Gabor Forgacs, and Gerd B. Milllei; "Before Programs: 
The Physical Origination of Multicellular Forms," InUmatkmai Journal of 
Developmmtal Bhhgy 50 (200(): 289-299. 

14. Pierte-GiUes de Gennes, "Soft Mattel;" Schnca 256 (1992): 495-497. 

15. These advances are described throu^out Forgacs and Newman, Bk^ogieal 
Phyiki of^ Davahph^ Embryo. 

16. Antonis Rokas, Dirk Kr%ei; and Sean B. Carroll, "Animal Evolution and the 
Molecular Signature of Radiations Ccmipressed in Time," Sderka 310 
(2005): 1933-1938; S. A. Newman, "The Developmental-Genetic Toolkit and 
the Molecular Homology-Analt^ Paradox," Biological Theory 1 (2006): 
12-16. 

17. Makohn S. Steinberg, "Cell Adhesive Interactions and Tisstie Self-Organiza¬ 
tion," in Orighution ofOrganismal Form: Beyond dte Gene in Developmen¬ 
tal and Evolutionary Biologyt ed. G. B. MfUler and S. A. Newman (Cambridge, 
MA: MIT Press. 2003), 137-163. 

18. Michael Krieg, Yohanna Arboleda-Estudillo, Pierre-Henri Puech, et al., "Ten¬ 
sile Forces Govern Germ-Layer Organization in Zebrafish," Nature Cell Bi¬ 
ology 10 (2008): 429-436. 

19. Mary-Lee Dequfont and Olivier Pourquk, "Segmental Patterning of the Ver¬ 
tebrate Embryonic Axis," Nature Reviews Genetics 9 (2008): 370-382. 

20. The theory of the dynamics of chemical and biochemical oscillatioiu is one 
of the areas of nonlittear physics, mentioned eariiei; that did not exist in Dai^ 
win^ time oi; for that matiei; until the mid-twentieth century. 

21. Stuart A. Newman and Ramray Uut, "Dynamical Patterning Modules: A 
‘Pattern Language* for Development and Evolution of Multicellular Form," 
Intemathmd Journal of Developmental Biology 53 (2009): 693-705. 

22. Ramray Bhat and Stuart A. Newman, "Snakes and Ladders: Hie Ups and 
Downs of Animal Segmentation," Journal of Biraaences 34, no. 2 (2009); 
163-166. 

23. C61ine Gomez, Ertu^l M. Ozbudak, Joshua Wunderlich, et al., "Control of 
Segment Number in Vertebrate Embryos," Nature 454 (2008): 335-339. 

24. James A. Fowlei; "Control of Vertebral Number in Teleosts—^An Embryo- 
logical Problem," Quarterly Review of Biology 45 (1970): 148-164; David 
W. Osgood, "Effects of Temperature on tiie Development of Meristic Char¬ 
acters in Natrix Fasdata* Copeia 1 (1978): 33-47. 

25. See Forgacs and Newman, BiologiaU Physics of^e Devdopmg Embryo, for 
additional examples of developmoital processes dependent on ncmlinear and 
other self-oiganizii^ physical processes, and Newman and Bhat, "Dynami¬ 
cal Patterning Modules,” for the role of physicomolecular "dynamical pat¬ 
terning modules" in the early evolution of the animals. 

26. See Eva Jabkmka and Marion J. Lamb, Evolution in Four Dimensions: Ge¬ 
netic, Epigenetic, Behavknal, and Symbolic Yariadon in the History of Life 
(Cambridge, MA: MIT Press, 2005), for a discussion of some determinants 


399 



QJjij9JI Ulj^UUfiU) 


diat aa be^wiid ffae levd of DMA to kifluenoe pihenoc}^ and dieif evdu- 
tioti, and R. Gooetick and Ki. D. ImMsMsk, *GeiieticaHeritabie ^Gene- 
tk^tDNA),’* Bhhgicai Thtory 3 (2006): 79-^4, for an aitempc to generalize 
tke ooooqtfiof diefene to indnde foctcws otktr dian DNA. 

ejuri 

I. Kim Sterdny and Paul Griffttht, Sex and l>eedt: An Inin)d$4aion to Phi- 
kwc^ry of Bkdogy Unhwiaity of Qiicago Pmi, 1999); Lenny 

Mom, “One, IWo (Too?), Many Gene*?,” Quarterfy Review ofShiogy 78 
(2003)s 57-«7. 

Z, Horace Freeland Judsoa, "Tdking about the Ge n ome,'* NatMre 409 (2001): 
7d9. ludtoo iwopoKS aa a fohition to this proMem that we "revive and put 

into |Nd>lK use dw teim‘dMe.* 11ms,*die getie for bteast canoM* tt rather the 
aSdLe, ihe gene defeoc--<»e of several--dmt increases the odds that a wmnMi 
wiB gM breast CMOM** (d»d.). It teenas 6> aoe, howevo; that the equation of 
ati ffl e nnch gene ddfect ndcs popetoating prectsdy the same confoskm: it is 
aot the aSele itself that is teqxmsdde for the fhenotypic dtlfereaoe, l»it the 
diiSerenoe beneeen atUks. 

3. Moss, "One,IVso (Too?), Many Genes?," €0. 

4. Quoted in fold., 62; Wifoelm lohamtsen, "Some Remarks about Units of 
Homhty," Hereditae 4 (1923): 140. 

5. John "Decmistiucdqg the Gene,” Crimed Qnartef^ 48 (2006): 118. 

6. Of ooittse, the concept *noriaid”« itself fmught with diffiailty and is sid^ect 

to amb^iddes th at primarily have to do with pocristent confurion betwe^ 
pnq)ertie8 of indhvidttais and those pc^idaihms. But most comnumly, k too 
is msderstood as a rdatfonal property, peit^wg m compariami not betweoi 

indivulaals but with the statistacal amm d a popidarion. Finde Dtukheim, 
eg., wrote, "U^tat de santf, tel qu’elle le pent df&ui; ne saarah convak ex- 
actecaem; A auctm smtt indivkb^ {misqa'i! nc peat fitre ixahk que par rai^ 
port aux diotmstaaces ks plus conamimes” (Ihe stMe of heahb, msofu as it 
can be ne^ omforins exactly to dbtat of an indivkhud sid^ect, but 

ran on ly Iv^ fs t aidiialifld m rriarioa to the most conamonciraamstaoces). feaale 
Durkhdm, Les de k mdhode sockhgique {1894], 16th «L (Pmis: 
Presses Univerritakes de France, 1967), 62. See also Ian Hadcug, The Taming 
of C&ancc (Cambrid^ Cambridge ^^Isdvecsky Press, 19W)), 16()-164. 

7. Tbe ^1 qnotarioQ in die mr^nal reads as follows: “On vok qu’un hut ne pent 

ette qualiS6 de path^ogupje que par rapport a one donnee. L« ccffidi- 

rions de k sante et de k makdie ne peuvent toe denies is abstxacto et d'une 
ma^re abs<^ue. la n*est pas contestfe cn boologte; U n'est jamais vemx a 

I’e^prit de persoQite ce tpi e^ mmnal pmrr im k sent aussi poor 

ua ven^bre. (^aque e^ptoe a m sante, paroe a son Qrpe qui Im 
est propre, et k SMitf des ^itoes Im plus basset a’est pas moasdre que celk des 

ekv6te_Le ri^pe de k sarflsf se confond avec cdbi de i’espece. On ne 

prat m^nft pas, sans cmuzadiction, concevok ime e^itoe qui, eUe^^i^ine 
et ra wttu de sa constitution foudamean^ senut irrtoiMialdrai^ malade. 


400 



UXLoigiJI 


Eltee8tkBOrineparexcdleiiccetr|MyiiikeTiMMurMtriftneontmir<i*Bn«rfmir* 

I>aiikhdm,lesrigfe»dtkmMwktoekd^li^ 

8. Eig., CftQguUhem writes, *'Vitthiidc with Golditem tbit die norm coneenung 

pathologjr is abofve sU *n tndivi^ norm.’* Georges Csngittlheffl, JEssoi smt 
qi«9lqu4$prohlhrM»€<>neertwaknonHaletkp<^bgi^, Pub^tions de 
k Factik6 dcs Lettres ck rikiversik de Strasbourg (Ckrmoac-Ferrand: Im- 
primerie **U Montague,** 1943), 72. See tko his essay concept et la vie’' 

[1966^ in Etudts (thu^nn tt de phdiaophie da edeHceSt 3rd ed. (Paris: 
Vim. 1975), 364. 

9. For an extensive discussion of the lekdon between the kngttage of madkal 
genetics and (hat of ckssicat genetics, see Barton CMds, Genetic Medkhu: 
A Logie ofDiieaa (Bahunore: Johns Hopidns Univeetity Pkess, 1999). 

10. This a ncK to suggest that maincaini^ such a diet it an easy task, orihnt die 

ahaost mevitabk rekpses ate not without dire risks. Probably inc best dk- 
cttssions of the htstory and politics of PKU, as wett m of risks associated 
with its treatment, ate to be found in Diane B. Paul, "The Ihstory of New- 
b<»n PhcnyOeetcniuria Screening in the US." in Fromotmg St^e and Effee- 
riiw Genetic Tasifog n* the United Report of the Tiuk Force on 

Gettetic Testings ed. N. A. Htdtzman and M. S. Wats<m (Bafdmore; Johns 
Hopkins University Press, 1998), 137-'160; Diane B. Paul, "A Doubk-Edlged 
Sword,” Nature 405 (2000): 515; and Diane B. Paul and Paul J. Edelson, 
"The Struggle over hfotabolic Screening,” in Mokcnkmzmg Riohgy and 
Medicme: New Practiea ondABumca, 1910s-1970s, ed. S. de Chadarevian 
and H. Kanuninga (Amsterdam: Harwood Academic Publidiers, 1998), 
203-220. 

11. G. A. Jarvis, “Plienylpyrttvic Oiig(^renia: latroductory Study (d 50 Cases 
of Mental Deficiency Associated the Excretioa of Hieny^pynivic Acid,’’ 
Archwa of Neurol^ Psychiatry 38 (1937): 944-963; H. Bik^ J. Gcrrard, 
and EJd. Hkkmaas, “I nflue nce of Fhenykknme Intake on Phenyiketon- 
urii^” Lancet 265 (1953); 812-813. 

1. E. J. JaHcmka and M. J. Lamb, EvottaUm m Four Dhrwnsions: Genetic, 
Ep^enetie, Rehavhval, andSymhctk Variation in the History of Life (Cam¬ 
bridge, MA: MIT Press, 2005); R. C. LewcHUdn, The Triple Helix; Gene, 
Orgam&H, at^ EntHronmem (Candiridge, MA: Harvard Umversky Press, 
2000); D. S. Mome, The Depended Gene; The Fatkuy of "Nature tfs, Nur- 
ture" (New Ycokr Tunes Books, 20€Q); L. Mom, Whm Genes Can^ Do 
(Cambric^, MA: MTT Presi^^ 2003); D. N<^k, The Mudc of Life: Bhhgy 
BejKmd Genes (New Ycwk: Qx£c»d Uaivecaty Press, 2006);J. S. Robert, £«- 
hryok^ Epig&tesis, and Evofotfon: Taking Development Serkmsly (Cam- 

Cambridge Uaiverrity Press, 2CKI4). 

2. £. F. Kefle^ The Centiay of ibe Gene (Cambridge MA: Harvard University 

Press,2000); E. PCnnisi, “DNA Study Forces Retbmk of k Mbans to Be 

a Gene.” Science 316 (2007): 1556-1557. 


401 



^ij^l uljiuiiUI 


3. For an example of the belief in blending, lee Fleeming Jenkin, review of "The 
Origin of Species," North British Rttww 46 (1867); 277-318. 

4. G. Mendel, "Vertudie ttber Pflanzenhybriden,” MMfondUmgen dss natitr- 
forschmden Vershus in Brihm, Bd. IV fUr das Jahr 1865, Abhandlungen, 
3-47,1866i 

5. A. H. Sturtevant, "The Behavior of the Chromosomes as Studied dux>ugh 
Linkage," Zaitsdhrift f&r indnktive AbsUmmtmgs- und VererhungsMtre 13 
(1915); 234-287; cited in E A. Carlstm, The Gene: A Critiad History (Phila- 
delphia: W. B. Saunders Co., 1966), 69. 

6. R. A. Sturm and T. N. Frudakis, "Eye Colour: Portals into Pigmentation 
Genes and Ancestry," Tbends in Genetics 20 (2004): 327-332, at 327. 

7. Ibid. 

8. R. Lickliter and H. Honeycutt, "Developmental Dynamics: Toward a Bio¬ 
logically PUttsible Evolutionary Psychology," Fsydtohgical Bulletin 129 
(2003): 819-835; M. J. Meaney, "Ep^enedcs and the Biological Definition 
of Gene x Environment Interactions," Child Development 81 (2010): 
41-79. 

9. G. Gottlieb, D. Wahlsten, and R. Licklitei; "The Significance of Biol<^ for 
Human Development: A Developmental Psychbbiolt^cal S)^tems View," in 
Handbook of ChUd Psychology 5th ed., ed. W. Damon, vol. 1, Theoretical 
Models of Human Development, ed. R. M. Lemer (New York: Wiley, 1998), 
233-234; R. Lickliter and H. Honeycutt, "Rethinking Epif^nesis and Evolu¬ 
tion in light of Developmental Science," in Oxford Handbook of Develop¬ 
mental B^avioral Neurosdettce, ed. M. S. Blumberg, J. H. Freeman, and 
S. R. Robinson (New York; Oxford University Press, 2010), 30-47; Meaney, 
"Epigenetics and the Bidogical Definition of Gene x Environment Interac¬ 
tions"; D. S. Moore, "Espousing Interactions and Fielding Reactions: Ad¬ 
dressing Laypeople*8 Beliefs about Genetic Determinism,” Philosophical Psy¬ 
chology 21 (2008): 331-348; K. Stott, "With ‘Genes* like That, ^o Nce^ 
an Environment? Postgenomics’s Argument for the ‘Onmgeny of Informa¬ 
tion,’ ” PhUosophy of Science 73 (2006): 905-917. 

10. For an extended argument in support of this claim, sec Moore, Dependent 
Gene. 

11. Kellen Century of the Gene; E. M. Neumann-Held, “The Gene Is Dead— 
Long Live the Gene: Conceptualizing Genes the Constructionist Way," in 
Sodobiology and Bioeconomics: The Theory of Evolution in Biological and 
Economic Theory ed. P. Koslowski (Berlin: Springer-Verlag, 1998), 105- 
137; Stott, “With ‘Genes* like That." 

12. F. S. CoUins, “Medical and Societal Consequences of the Human Genome 
Project” (Shattuck Lecture), New England Journal of Medicine 341 (1999): 
28-37. 

13. For an example of this argument, see S. Oyama, The Ontogeny of Informa¬ 
tion: Developmental Systems and Evolution, 2nd ed. (Durham, NC: Duke 
University Press, 2000). 

14. Noble, Music of Life, 7-8, 


402 



uliJotgAil 


15. For more injbrmation on thii phenomenon} see D. L Black} ^Medianiams of 
Alternative Pre-Messenger RNA Splicing}” Anmial Revkw of Biochmittry 
72 (2003); 291-336. 

16. R. Gray} "Deadi of the Gene: Developmental Systems Strike Back}” in TVwas 
of Uft: Esscfys m Fhiloiophy ofBiology^ ed. P. Griffiths (Dordrecht: Kluwer 
Academic Publishers} 1992); NoblC} Mmsic of Ltfe. 

17. E. T. Wang} R. Sandberg} S. Luo, et al., ”Altemative bofocm Regulation in 
Human Ussue Tranacriptomes,” Natun 456 (2008); 470-476, at 470. 

18. J. M. Johnson, J. Casde, P. Gorrett-Engele, et al., *Genome-Wide Survey of 
Human Alternative Pie-mRNA SpBcmg with Exon Junction Microacrays,” 
Science 302 (2003): 141-144; Moore, "Dependent Gene,” 80. 

19. Q. Pan, D. Shai, L J. Lee, et at., Surveying of Alternative Splicing 
Complexity in the Hitman Transcriptome by Hi^-Throu^put Sequendi^s,” 
Nature Gtiutks 40 (2008): 1413-1415; Wang et al., "Ah^tive Isoform 
Regulation.” 

20. M.E.Dingei^K.C. Pang, T.R.Mercei;etal.,"Difierentiating Protein-Coding 
and Noncoding RNA: Challenges and Ambiguities,” PLoS Computational 
Biology 4 (2008): 1-5, el000176. doi:10.1371^oumal.pcbi.l000176. 

21. Keller, Century of the Genet 69; Pennisi, “DNA Study Forces Rethink.” 

22. Jablonka and Lamb, Evolution in Four Dimensions. 

23. E. F. Kellei; The Mirage of a Space between Nature and Nurture (Durham, 
NC; Duke University Press, 2010). 

24. X. Estivill, “Complexity in a Monogenic Disease,” Nature Genetics 12 
(1996); 348-350; C. R. Scriver and P. J. Waters, “Monogenic Traits Are 
Not Simple: Lessons from Phenylketonuria,” TVends in Genetics 15 (1999); 
267->272. 

25. Moss, What Genes Can’t Do, 44-45. 

26. P. E. Griffiths and K. Stotz, “Genes in the Postgcnomic Era,” Theoretical 
Medicine and Bioethics 27 (2006); 499-521; H. Rolston, “What Is a Gene? 
From Molecules to Metaphysics,” Theoretical Medicine and Bioethics 27 
(2006): 499-521. 

27. S. F. Gilbert and D. Epel, Ecological Developmental Biology (Sunderland, 
MA: Sinaucr Associates, 2009); F. Ramus, “Genes, Brain, and Cognition; A 
Roadmap for the C(^tive Scientist,” Cognition 101 (2006): 247-269. 


1. Jacques E. Dumont, Frederic P6casse, and Carine Maenhaut, “Crosstalk and 
Specificity in Si gnalling : Are We Crosstalking Ourselves into General Confu¬ 
sion?," Celbdar Signalling 13 (2001); 457-463, at 457; Emmanuel D. Levy, 
Christian R. Landry, and Stephen W. Michnick, “Signaling through Coopera¬ 
tion,” Science 328 (2010): 983-984, at 983. 

2. fcuce J. Mayer; Michael L. Blinov, and Leslie M. Loew, “Molecular Ma¬ 
chines or Pleiomorphic Ensembles: Signaling Complexes Revisited,”/ounw/ 
©/■fim/ogy 8 (2009): 81.1-81.8, at 81.2. 


403 


qJljgJI uljliuitUI 


1. Ridurd Dawkinfi, Blind W^^makier: Why dw Emdatee of Evohititm 
Rmtals M Univmt tt^haut DesigH {New Yoik: W. W. Nonton, 199^ 171. 

4. ‘StepIteB Ratfamaa, Lestom from iht Lknng OMi The Limits of RsthtOion- 
itm {New Yoik: MoGnw-HiU, 2002), US, 

5, Barry j. <»ram, Atenutyeltu A. Oorle, and |. Andrew McCammoii, ^Latge 
Confondatkmid Changes in Proteins: Signaling and Other ^tactions ” Cnr- 
fornOptmooM 5trHa$mit BiohgyU {2010): 142-147,in 143;VladhmrN. 
Uverdcy, *nie Mystedous ll^bld(M»e: Stxncturdess, Underaj^iieciased, yet 
Vital Fart ol Any Given Froteome,** fommd ofBiomedkme md 

^ ankle m 5<S0^ (2010), dot:10.11S5/201<V5a060, at 2; Idig 
Gspooer and M. Madan Babn, *Tlie Rdes of Duoidei^ tm, f^sorder 
Rides,” Fro^grm m Shphysks md Maieadar Miidogy 99 {WG9)i 94-103. 

d. A. Ifj^ Dmdcei; Gukccflffir OldStM^ jii^wei Meng. et aL, *tlie Uii' 
Itddomtcs Decade: An lJ|>daie on ImiiiiakaUy INaocdeced Froteiiis ” BMC 
Gsnomtcs 9, au]^. 2 (2008): 1-:^, at 1-2. 

7. Fedor Koimne and David Levem, "Snpercod-Drma DNA Structures llcga- 
laseGenedcTraitsactioiis "iVoMimia Btoscmsce 12 (2007): 4409-4423, at 
4409. 

8. Feter Feasor and James Douglas Eagdl, “Gcaiscrictuig Restricted Transcrip¬ 
tion: The (Acrivdy?) ^midcing Whh,” Genes md DeMdopment 20 {200d): 
1379-1383,at 1379. 

9. Jonathan B. Qudres, "AUostery: DNA Dorn It Too,” ACS Chemical Btolctgy 
3,110.4(2008): 207--209,at207;Cluri8n^lw!jtveBe,”FoccesandTaarq^ 
the Nodras: Quxumtin under Medumiad Comtrahits,” Siodmmstry and 
CeB mohgy 87 (2009): 307-322, at m. 

10. Tom Tyiius.”DNA fading Siape8(^”Ndtar« 441 (2009): 1225-1224, sa 
1225. 

11. mom on genes, DNA, mid chromosomes, wxlh a iipBaalen^duuns mi the 
C}%eiietic rewdntioa, me my >msayv at ”T^iat Do Otganaass Mmn?,” http:// 




13. Daniel R. fl^rthdm and fimnhaid 0. Fdmoe, *Tbwajds Gatonse-Sede 
^^^y^-Netw(»ic Reconametio^,” Natare Retdemv G^mks 11 (2010): 
297-^7 n 297, doi:l0.1038/ni^750, erngham added; Bathara 3dc- 
Oimod^ "The Significance of Eesptmaes the Genoons to Oiafieage,” No- 
1x1 jbetmre (December 8,1983), 193, lmp#www.BolMl^9rixe4ii^^nolxL^^ 


rilE j E 


14. Hie chstkbciion b^ween the gases m these two dories k not neat or clean. 
Ftx exampk, kba of raiomudimt » nmtkely tncmpm»ted mto the 
causal st^, n^ alwi^ cohetendy. lb tmy eax^the dEmmctkm i ton dtaw- 
iog has ax bast a littb in coumton whh Lenny M(»^ dtstmeriom hetweea 
“Genes-D” and ”C^ae8-F.” See Lenny Moss, What Genes Cm*t Do (C^- 
hric^ MA: 

Cmmy German Bk>b)gy (C^cago: Ihuiwrsity of C3ita^ Frem, 1^2); £. S. 


404 



ulLolgJJI 


RitHeli« Ih* ifOtrpmatioH cfDwdoprnmaniHMwditr.A Study m Biologi’ 
cal Method {l93Qi feprim, Freeport, NY: Boob lor L&raiiei 1972). 

1^. Baut ^Biss, •Hie Cdl u }oufiud of Theomical Biology 5 (1963): 
389^7, at 395. 

17. Panl Wtiut *‘From Gdl to Molecok * focture (1960), nprineed in Ihe Mo- 
l9e$dar CotarolpfCeflHlarActiviiy^ ed.5ohn M. Allen (New Yoilc: McGraw- 
Hifi, 1962), 1*72, at 1. 

18. Bxmd&,Inurl»vtation <^Dev^opmMtaHdH*ndit%2S7^ 

19. ibid., 267*^8; M. Delbefidc, *AiriettHlo«otle-<tode,** in Of Werohet and 
lift, ed. Jacques Moood and Ernest Boidc (New YorbColtaiibtaUfnvmit^ 
Etesa, 1971), 5(^55, at 55. 

20 . Weu8,*Tn»iCdltoMolectde,*3. 

21. Wsiss, «Cea as Vmt,* 396. 

22. Weiss, *‘Enim Gdl to Molecule,*'6. 

23. Weiss,'K:^a8lfoit,’*395. 

24. lUduuHl E Feynman, Roltert & Leightol^ and Matdiew Sands, Tib J^^wman 
Learn on Physics, voL 1 (Reading, MA: Ad&son-Wesley^ 1962),4-2. 

25. Sean B. Carroll, EmBess Forms Afeut Bemttifid: The Nw Scimee of Evo 
Devo and dte Making of ike Animal Kingdom (New Yoifc W. W, Norton), 
2005. 

26. Sttve TdSxttt, "Can the Fbv Scbice ol £vo-Devo fetplain ilie Form ol Or- 
gantsau?,” Me^tOnre, no. 171 (December 13,2007); latest imrsion smtilalde 
at httpc/Znaturemstittitt 

27. The {Mnterned oootdmadan of whidi I ^)etdc can be *hAMg)it 0 ^ in nn older 
termkialt^, as the *iionital cuise''of the organism. The modern obiection to 
lonnal causes seems to amount to htde more dMfi the emmp iaV ^ r that dwy 
am not efficient cattsea-^and it is the attempt to pictuK than as effidoit 
causes that mdees than seem m^^dcal. 

28. Asan exaiiq^ of howanoigimismcan be 8 tiidteda 8 aunky, 8 eeO»^Hdd- 
rege, “What Does It Mean to fie a ^oth?,'* litlp://narotein$dtote.oig^aue 
/doih.liCEn. Other examples are available at lntp://tiatiiidii 8 i 3 n^ocg^tiue. 

1. Ridiard Dauddi^ The Selfish Gene {Okhxdi Oxford Univadty Enss, 1976). 

2. Dorothy NeUem and M. Sus^ Xindee, Ihe DNA M^Oiqne: The Gene as a 
Cnlturai Icon (New Yoric W. H. Freonan, 1995). 

3. See the mtervww in L. Jaroff, “The C^ie Hunt," Time, Marth 20, 1989, 
62-67. 

4. GendHaiiet,littp://www.gene|d«^xon^ 

5. Nic Flratii^ Gomoc Tens Leave l^yos Gmffiised,” ^mday Tones, 
S^Kember 7,2008, hup://www.dmesoidttie.>oo.uk/feol/news^uk/science/articie 
469289l.ecc. 

6. Eva Jablonka and Marion Lamb, Evohaitm m Four Dimensions: Genetic, 
Epigenaic, Behavhral, and Symbidic Vsnu^on in the History of Life 
(Ounbiidge, MA: KffT Erm, 2005), chap. 2. 


405 



ulj^l ulJj llittlll 


7. D. B. Goldstein, "Common Genetic Variation and Human Trait# * N«u/ £n- 
^and Journal ofhAedkina 360 (2009): 1696-1698. 

8. Ibid., 1696. 

9. Based on M. J. West-Eberhard, Dewlopmantal Plastidty and Evolution 
(New York: Oxford University Press, 2003). 

10. Jablonka^d Lamb, Evolution in Four Dmensionsi S. Gilbert and D. Epel, 
Ecological Developmental Biology and Epigenesis; An Integrated Approach 
to Embryology, Evolution, and Medicine, (Sunderland, MA: Sinauei^ 
2009). 

11. For see Jablonka and Lamb, Evobition in Four Dimensions. 

12. W. K. Smits, O. P. Kuipers, and J. W. Veening, "Phenotypic Variation in Bac¬ 
teria; The Role of Fedback Regulation,* Nature Reviews Microbiology 4 
(2006): 259-271. 

13. R. B. Wickneii H. K. Edskes, E. D. Ross, et al., "Prion Genetics; New Rules 
for a New Kind of Gene,* Anmud Review of Genetics 38 (2004): 681-707. 

14. G. Grimes and K. Aufderheide, “Cellular Aspects of Pattern Formation; The 
Problem of Assembly," Monographs in Dewhpmental Biology 22 (1991): 
1-94. 

15. T. Cavalier-Smith, “The Membranome and Membrane Heredity in Develop¬ 
ment and Evolution," in Organelles, Genomes, and Eukaryote Phytogeny: 
An Evolutionary Synthesis in the Age of Genomics, cd. R. P. Hirt and D. S. 
Homer (Boca Raton, FL; CRC Press, 2004), 335-351. 

16. S. Henikoff and M. Smith, “Histone Variants and Epigenetics," in Epigenc’ 
tics, ed. D. C. Allis, T. Jenuwein, D. Rcinberg, et al. (Cold Spring Harboi; NY: 
Cold Spring Harbor Laboratory Press, 2007), 249-264. 

17. M. R Fraga, E. Ballestai^ M. F. Paz, et al., “Epigenetic Differences Ariseriur- 
ing the Lifetime of Monozygotic Twins," Proceedings of the National 
Academy of Sciences of the United States of America 102 (2005); 
10604-10609. 

18. M. D. Anway, A. S. Cupp, M. Uzumeu, et al., “Epigenetic Transgenerational 
Actions of Endocrine Disruptors and Male Fertility," Science 308 (2005): 
1466-1469; D. Crews, personal communication. 

19. B. R. Carone, L. Fauquiei; N. Habib, et al., “Paternally Induced Transgmera- 
tional Environmental Reprogranuning of Metabolic Gene Expression in 
Mammals," Ofl 143 (2010): 1084-1096. 

20. E. Bernstein and C. D. Allis, “RNA Meets Chromatin," Genes and Develop¬ 
ment 19 (2005): 1635-1655. 

21. K. D. Wagnei^ N. Wagnei^ H. Ghanbarian, et al., “RNA Induction and Inheri¬ 
tance of Epigenetic Cardiac Hypertrophy in the Mouse," Developmental 
CeU 14 (2008); 962-969. 

22. E. Jablonka and G. Raz, “Transgenerational Epigenetic Inheritance: Preva¬ 
lence, Mechanisms, and Implications for the Study of Heredity and Evolu¬ 
tion,” Quarterly Review of Biology 84 (2009): 131-176. 

23. J. Reinders, B. B. H. Wulft M. Mirouze, et al., “Compromised Stability of 
DNA Methylation and Transposon Immobilization in Mosaic Arabidopsis 
Epigenomes,” Genes and Development 23 (2009); 939-950; F. K. Teixeira, 


406 





F. (feredia, A. Sarazin, et al.» “A Role for RNAi in the Selective Correction of 
DNA Mefoyiation Defects ” Sciene€ 323 (2009): 1600-1604. 

24. £. Avital and E. Jablonka, Animal Tmditkmt Behavhuml Inheritance in 
Evoluthtt (Cambridge: Cambridge University Press, 2000). 

25. Gilbert and Epel, Ecological Detfehpmental Biology and Epigenesis. 

26. Avital and Jablonka, AnimeU Tkuiitions. 

27. I. Zilbe^Rosenberg and E. Rosenberg, "Role of Microorganisms in the Evo¬ 
lution of Animals and Plants: The Hotogenome Tlieory of Evolution," PEMS 
Microbiology Revieu/s 32 (2008): 723-735. 

28. S. Stern, T. Droi; E. Stolovicki, et al., "Transcriptional Plasticity Underlies 
Cellular Adaptation to Novel Challenge," Molecsdar Systems Bfofogy 3 
(2007): 455-469, 

29. Goldstein, "Coounon Genetic Variation and Human Traits." 


^Ul 

Epigraph sources: Peyton Rous, "Surmise and Fact on the Nature of Cancel;” 
Nature 183 (1959): 1357-1361, at 1361; Upton Sinclaii; I, Candidate for Gover¬ 
nor: And How I Got Licked [1935] (Berkeley: University of California Press, 
1994), 109. 

1. Ana M. Soto and Carlos Sonnenschein, "The Somatic Mutation Theory of 
Cancer: Growing Problems with die Paradigm?,” BioEssays 26 (2004): 
1097-1105. 

2. Erwin SchrOdingei; What Is Ufei The Physical Aspect of the Living Cell 
(New York; Cambridge University Press, 1945). 

3. Jacques Monod, Chance and Necessity: An Essay on the Natund Philosophy 
of Modem Biology (New York: Knopf, 1971). 

4. D. Hull, The Philosophy of Biological Science (Englewood Cli^, NJ: 
Prendce-Hall, 1974). 

5. See, e.g., Anne V. Buchanan, Samuel Sholtis, Joan Richtsmeiei; et al., "What 
Are Genes ‘For’ or Where Are Traits ‘From’”? What Is the Question?,” 
BioEssays 31 (2009): 198-208; Graziano Pesole, “What Is a Gene? An Up¬ 
dated Operational Definition,” Gene 417 (2008): 1-4; Leslie A. Pray, “What 
Is a Gene? Colinearity and Transcription Units,” Nature Education 1 (2008), 
http://www.nature.com/scitable/topicpageAI7hat‘is-a-Gene-Colinearity-and 
-Transcnpdon-430; Jean Gayon, “The Concept of the Gene in Contempo¬ 
rary Biolc^: Continuity or Dissolution?,” in The Inftuence of Genetics on 
Contemporary Thmking, ed. Anne Fagot-La^eault, Shahid Rahman, and 
Juan Manuel Torres (Dordrecht; Springei; 2007), 81-95; section three of 
Gayon’s chapter is titled "What Is a Gene in Contemporary Biology? A Com- 
prdiensive Picture”; Mark B. Gerstein, Can Bruce, Joel S. Rozowsky, et al., 
“What Is a Gene, Post-ENCODE? History and Updated Definition," Ge¬ 
nome Research 17 (2007): 669-681; Paul E. Griffitl^ and Karala Stotz, 
“Genes in the Pos^enomic Era,” Theoretical Medicine and Bioethics 27 
(2006); 499-521; Helen Pearson, “What Is a Gene?,” Nature 441 (2006): 
398-401, at 398; Rolston Holmes, “What Is a Gene? From Mol^rules to 


407 



cwljjJI utjjUJUuodJI 


Meta^ysici/ TheorHieal Medieme and Bioethics 27 (2006): 471-497; Sab- 
luwh C. Lakhotia, *What Is a Gene? • Resoname 2 (1997): 44-53. 

6 . Scxjtt F. Gilbert and S. Sarkai; "Entbracmg Conq>fexitjr: Organiciun for the 
21fl: Century* Daw/opwento/ Dynamics 219 (2000): 1-9; Ana M. Soto and 
Gudos Sonnenschein, ^E mer gentism as a Default: Cancer as a ProWem of 
Tissue OrganiuuioD* Journal of Biosdences 30 (2006): 103-118; B. 
Rosstenbroich, “Oidine of a Concept for Organismic Systems Biology” 
Seminars in Cancer Biology 21 (2011): 156-164. 

7. Scott F. Gilbert, “Me^Aaisms for the Environmental Regulation of Gene 
RvjiwT S f ioft** Ecological Aajiects of Animal Develojanent," JounuU of Biosch 
snees 30 (2005): 65-74. 

8 . D. J. B«Wi; “The Otigms of the Develc^mental 0rigins The<M 7 ,“/owimw of 
IntermU Medieme 26H2X)Q7y. 412-417. 

9 . C. H. WaAlington, “The Ep^enotype,” Intemathnal Journal of Epidemiol¬ 
ogy 41 (2012): 10-13. 

10. W. Pwh^ “'ITie Evdution of Our Understanding of die Cell: A Study in die 
Dynamics of Scientific Progress,” Studies in History and Philosophy in Sci- 
«ic» A15 (1984): 309-356. 

11. Ana M. Sow, Carlos Sonnenschetn, and Paul-Antoine Mtquel, Physical- 
ism and Downward Causatum in Devefopmental and Cancer Biology^” Acta 
Siotheoretica 56 (2002); 257-274. 

12. Robert C King, William D. Stansfield, Pamela Khipple Mulligan, et al., A 
DicUonary of Genetics (New York; Oxford University Press, 2006), 285. 

13. Carlos and Ana M. Soto, “Theories of Carcinogenesis; An 

Tinwg in g Perspective,” Seminars in Cancer Biolo^ 18 (2008); 372-373. 

14. See Pterdval Pott, C^merpe^ OhservinioHS Relative to die Cataract, die 
Polypus of the Nose, the Cancer of the Scrotum, the Different Kinds of Rup¬ 
tures, and die Mort^cation of die Toes and Feet (Lxmdmi, 1775), 63-68, at 
67. A reprint and discussion of this chapter (“Cancer Scrota”) a{^Aars in M. 
PiKtei; “Perdval Pott’s Contrfomkm to Cancer Researdi,” Natkmat Cancer 
Institute Monogm^s 10 (1963); 1-13. 

15. Henry C. Pitot, Fundamentals of Onco/o®; 4th ed. (New YoA: M. D^e^ 
2002), 41. 

16. See Theodor Boveri, Zkt Frage der Entstehung nudigner Ikmoren (1914]; 
FngltiA transl^ton. On die Qu^don of die Origin of Maiigyumt Tumors, 
trans. and imitated by Henry Harris {C<^ ^mtu^ Bfofboi;NY: Cc^ Spring 
(hubor Labtwatory Press, 2(M8); aUo found at die website of Journal of 
Cell Science, htt|nfrp3Jbiologw*s.<»gfaMiteat/12t/Siq^danajt_l/l.folk 
also Mkdiel Morange, A History of Molecular Biology, trans. Matthew 
Cobb (Cambridge, MA: Harvard University Press, 1998); and }oan H. Fu- 
pmura, Cmftii^ Seknee: A Sociohistory of the Qwesf for the Genetics of 
Cancer (Cand»i<%c, MA: Harvard Univetrity Prms, 1996). 

17. See Qdbs Sonn^chem and Ana M. Soto, The Society of CeBst Cancer and 
Control of Cett ProBfemtUm (New York: Kos Sdendfk: Publishers, 1999). 

18. Melinda Coopw; “Regenerative Pathok^ies; Stem CeHs,Taatooias and The¬ 
ories of Cancel;” Medicine Studies 1 (2009); 55-66, at 63. 


408 



yjULdIgjaJI 


19. fence Alberts^ Alexander Johnson, Juhan Levm et tl., eds., Mt^eathr Biol¬ 
ogy of th 0 Cell, 5th ed (New York: Garland, 2008), 1105,1244; Robert A. 
Weinberg, “PosidYe and Negative Controls on Cell Growth,* Biodternktry 
28 (1989): 8283-8269. 

20. Sonnenschein and Soto, “Theories of Carcmogeneaia,* 372-373. 

21. See ibid.; Ana M. Soto and Carlos Sonnenschein, “The Tlssiie Organization 
Field Theory of Cancer: A Testable Replacement for the Somatic Mutation 
Theory,* fifoEsseys 33 (2011): 332-340* 

22. C. Shih, B, Z. Shilo, M. F. Goldfarb, et al., “Passage of Phenotypes of Ghemi- 
ctlly Transformed Cells via Transfection of DNA and Chromatin,” Froceed- 
mgs of the Nathmd Academy ofSdenees of the United States of America 76 
(1979); 5714-5718. 

23. Oufetopher Greenraaa, Philip Stephens, RafeseUa Smith, et al., “Patterns of 
Somatic Mutation in Human Cancer Genomes,” Netiwe 446 (2007): 

153-158. 

24. Ibid., 153. 

25. Marco Gerlingei; Andrew J. Rowan, Stuart HorsweU, et aL, “Intratumor 
Heterogeneity and Branched Evolution Revealed by Muhkegioii Sequenc¬ 
ing,” Neuf Engfimd Jonrmd of Medicine 366 (2012); 883-892, at 883. 

26. Sonnenschein and Soto, “Theories of Cardnogenetis,” 373. 

27. Carlos Soanenschein mtd Ana M. Soto, “The Death of the Cancer Cell, 
Gmew Research 71 (2011): 4334-4337; Soto and Sonnenschein, “Tissue 
O^anization Field Thetwy of Cancen* 

28. Theodosms Dobzhansky, 1973, “Nothing in Biology Makes Sense Except 
in the Light of Evolution," American Biology Teacher 35 (1973): 

125-129. 

29. Maricel V. Maffini, Ana M. Soto, Janine M. Calabro, et al., “The Stroma as a 
Crucial Target in fet Mammary Gland CardnogenesU,” Journal of Cell Sci¬ 
ence tt? (2004): 1495-1502. 

30. Maricel V. Maffini, Janine M. Calabro, Ana M. Soto,et al„ “Stromal Regula¬ 
tion of Neoplastic Devetepment; Age-Dependent Normalization of Neoplas¬ 
tic Mammary Cells by Mammary StrcMna," American Journal of Mology 
167 (2005); 1405-1410. 

31. B. W. Booth, C. A. Boulangci; L H. Anderson, et al., “The Normal Mam¬ 
mary Microenvironmoit Supfuesses die Tumorigenic Phenotype of Mmise 
Mammary Tumor Virus-neu-Transformed Mammary TUmor Cells,* Onco¬ 
gene 30 (2011): 679-689. 

32. Gina Kolata, “In Long Drive to Cure Cancel^ Advances Have Been Elusive,” 
Nsh'Y orfe Times, April 24,2009. 

33. Carlos Sonnenschein and Ana M. Soto, “Why Systems Biology and Can¬ 
cer?," Semwars m Cancer Biology 21 (2011): 147-149. 

34. M. Dradt and CX Wedkenhauav “System Approadws Weiss mid Berta- 
hmffy and Their Relevance for Systems Biol^ Totfoy," Seminars m Cancer 
Bic^ogy 21 (2011): 150-155. 

35. M. A. O’Malley and J. Dupre, “Fundamental Issues in Systems Biology,” 
BidEssays 27 (2005): 1270-1276. 


409 



Ut>lJULliuJI 


3ti. Kurt Saetzla;C^k»Soiinen«cJ)ein, and AiuM.Son>/S>vcenu Biology beyond 
Networka: Geneiating Order from Disorder through Self-Organization/ 
Smtiimrs m Cancer Biology 21 (2011): 165-174. 

37. Donald E. Ingber and Mkhaet Levin, "What Lies at the Interface of Regen¬ 
erative Medicine and Developmental Btologjr ?Development 134 (2009): 
2541-2547. 

38. P. E. Grifriths, "Genetic Information: A Metaphor in Search of a Theory," 
PhUotophy of Science 68 (2001): 394-412; G. Longo, “Critique of Compu¬ 
tational Reason in the Natural fences," in Fundamental Concepts in C^- 
puter Science, ed. E. Gelenbe and J.-P. Kahane (Singapore: Imperial College 
Presi/World Scientific, 2009), 43-70. 

39. Rostlenbroich, "Outline of a Concept for Organismic Systems Biology"; 
M. Bizzarri, A. Giuliani, A. Cucina, et al., "Fractal Analysis in a Systems 
Biology Approach to Canceq" Seminars in Cancer Biology 21 (2011): 
175-182. 

40. G. Longo and M. Montfvil, "From Physics to Biology by Extending Critical¬ 
ity and Symmetry Breakings," Progress in Biophysics and Molecular Biology 
106 (2011): 340-347; Paul-Antoine Miquel, "Extended Physics as a Theo¬ 
retical Framework for Systems Biology?,” Progress in Biophysics and Mo¬ 
lecular Biol<dogy 106 (2011) 348-352. 

1. N. Risch, R. Herrell, T. Lehnei; et al., "Interaction between the Serotonin 
Transporter Gene (5-HTTLPR), Stressful Lifr Events, and Risk of Depres¬ 
sion,” JAMA 301 (2009): 2462-2471. 

2. A. Caspi, K. Sugden, T. E. Moffitt, et al., “Influence of Life Stress on Depres¬ 
sion: Moderation by a Polymorphism in tlw 5-HTT Gene," Science 301 
(2003): 386-389. 

3. C. Ratne^ "Genes and Psychology in the News," New Ideas in Psychology 
22 (2004): 29-47. 

4. J. Egland, D. S. Gerhard, D. L. Pauls, et al., “Bipolar Afrective Disorders 
Linked to DNA Markem on Chromosome 11," Nature 325 (1987); 783- 
787; R. Sherrington, J. Brynjolfsson, H. Petursson, et al., “Localization of a 
Susceptibility Locus for Schizophrenia on Chromosome 5,” Nature 336 
(1988): 164-167. 

5. S. V. Faraone, J. W. Smollei^ C. N. Pato, et al., “The New Neuropsychiatric 
Generics,” American Journal of Medical Genetics, Part B, Nettropsychiatric 
Genetics 147B (2008): 1-2, at 1. 

6. Robert Plomin, J. C. DcFries, G. E. McCleam, et al.. Behavioral Genetics, 
4th ed. (New York: Worth, 2008). 

7. R. P. Ebstein and S. Israel, “Molecular Genetics of Personality: How Our 
Genes Can Bring Us to a Better Understanding of Why We Act the Way We 
Do,” in Handbook of Behavior Genetics, ed. Yong-Kyu Kim (New York: 
Springer; 2009), 239-250, at 240, See also K. J. H. Verweij, B. P. Zietsch, 
S. Medland, et al., “A Genome-Wide Association Study of Goninger’s Tem- 


410 



(jiiolgjOJI 

perament Scales: Implications for the Evolutionary Genetics of Personality}” 
Biological Psychology 85 (2010): 306-^17. 

8. L J. Deary, L. Penke, and W. Johnson, “The Neuroscience of Human Intelli¬ 
gence Differences," Nature Reviews Neuroscience 11 (2010): 201-211, at 
205. 

9. I. J. Deary, “Intelligence," Annual Review of Psychology 63 (2012): 453- 
482; J. Joseph, “The Crumbling Pillars of Behavioral Genetics," GeneWatch 
24 (2011): 4-7. 

10. Risch et al., “Interaction," 2463. The term “pathognomonic” in this case re¬ 
fers to a biological marker characteristic or mdicative of a particular 

11. A. L. Collins, Y. Kim, P. Sklai; et al., “Hypothesis-Drivm Candidate Genes 
for Schizophrenia Compared to Genome-Wide Association Results," Psycho¬ 
logical Medicine 42 (2012): 607-616, at 614. 

12. J. Latham and A. Wilson, “The Great DNA Data Deficit: Are Genes for Dis¬ 
ease a Mirage?,” Bhscience Research Project (2010), http://www.biosdence 
resouice.otg/conunentaries/aiticle.idip?icM6. 

13. E. S. Gcrshon, N. AUiey-Rodriguez, and C. Liu, “After GWAS: Searching for 
Genetic Risk for Schizophrenia and Bipolar Disordei;” American journal of 
Psychiatry 168 (2011): 253-256; E. S. Landei; “Initial Impact of the Se¬ 
quencing of the Human Genome,” Nature 470 (2011): 187-197; B. Mahei; 
“The Case of the Missing Heriubility,” Nature 456 (2008); 18-21; T. A. 
Manolio, F. S. Collins, N. J. Cox, et al., “Finding the Missing HeritabUity of 
Complex Diseases,” Nature 461 (2009); 747-753. 

14. Mahei; “Case of t^ Missing Heritability,” 18. 

15. Gershon, AUiey-Rodriguez, and Uu, “After GWAS”; O. Zuk, E. Hcchteii 
S. R. Sunyaev, and E. S. Landei; “The Mystery of Missing HeritabUity; 
Genetic Interactions Create Phantom HeritabUity," PNAS 109 (2012): 
1193-1198. 

16. E, E. Eichlei; J. Flint, G. Gibson, et al., “Missing Heritability and Strat^es 
for Finding the Underlyii^ Causes of Complex Disease,” Nature Reviews 
Genetics 11 (2010): 446-450, at 446. 

17. Manolio et al., “Finding the Missing Heritability.” 

18. Ibid., 748. 

19. C. Chaufen, “How Much Can a Large Population Study on Genes, Environ¬ 
ments, Their Interactions and Common Diseases Contribute to the Health of 
the American People?,” Social Science and Medicine 65 (2007): 1730-1741. 

20. Plomin et al., Behavioral Genetics, 70. 

21. Ibid., 151. 

22. Jay Joseph, The Gene Illusion: Genetic Research in Psychiatry and Psychol¬ 
ogy under the Microscope (New York: Aigora, 2004); Jay Joseph, The Miss¬ 
ing Gene: Psychiatry, Heredity, and the Fruitless Search for Genes (New 
York: Aigora, 2006); K. Kendiei; “Overview: A Current Perspective on Twin 
Studies of Schizophrenia,” American Journal of Psychiatry 140 (1983): 
1413-1425. 

23. Although many twin researchers believe that treatment similarity based on 
physical appearance should be counted as a genetic effect and therefore does 


411 



UlijUiUUJI 


sot violitt the «qiial eovupiKKnt uioniption of the tw^ 

cd of tnoBOBygodc twin piif$ is the femih of iht ^^hting of a 

fertihsed <8g. ThaSt phfi^ toseoalilftaoe u based oo ^ 

gBiKic^ it is aot aa inhefitiBd dtancsetisik because the same 
pjtiyy^ai wiB be pcesent fegai^less of who thdbr tnolo^cd pa^ 

oats aee, oc in ariose womb diey 4e»dop. See |. Joae^ *The Equal Eoviroa- 

tf t r v tt AmuBtpdoa of i3m Oattii^i Thm Method: A Ceitical An^ysis," Jo$tr- 
mri of Mold owf Sahmdor 19 <199S): 325-358. 

24. E. Chameji^ "Behavior Genedcs aad Poet GenomscsT” Bafrmdorad md Brun 
SeisaMMS (fbethoeniiii^. 

25. T,i.Biemik»d}tmAU,UdOac,*QmakmA 
HwiaB IbyehAgkal l)iflfc»eoeBs,*|Biw«rf of 

K^y iwifai i ^^Ownew"; David Rowe, TBa LM of Bmdfy bt^lrnttct: Genes, 

Sa^mieitoe, end iaMor(New¥Q(lc: Godiotd, 1994). 

2d. Poe a lecBBt oxanvle of Ae *tcait tdevairt* acgmneiic in defense of the 

EEA, see K. Smfcd^ j. iL Aifoed, R K. Haiwm, et aL, -lioiQgr, 

EptMemoloff: How Do We Know Political Aainides Am Inhe^ and 
Why Shoidd Wfe Cam?/ Amerkan fomnud ofBMcd Sdmce H (2012): 

17—33* 

27. M.J.4oos,lCICciidlei^A. Piovet,etal., *T1« GeoelksofSdiaoidiiema,"^ 

G ene t ic Iswee in Bsydhoeocud Epiden$ioiogj^ ed. M.Tsuang) K. Keoifieiii and 
M. Lyons (New Brunswick, NJ: Raigers Univetaity Press. 1991), 119-153; 
J, K Alhxd. C. L. Punk, and J. R. Hibbiag, "Beyond Liberals and CoMOTa- 
tives *0 fkdkical Genotypes and Phenotypes," JFbr^pectnos on Ftddks 6 

(2098): 321-328. ^ 

28. Ken^ "Overview"; S. Scacr and L. Caner-^akznsan, "TWin Method: Dc- 

of a Criticd Assumption," Sehmrior GenOks 9 (1979): 527-542; J. H. 
FowH L. A. Baker; ahd C. T. Dawes, "Genetic Variation m Pdkicd Parrid- 
parion,” Antericctn Poftriod Science Betneuf 102 (2008): 233—24d. 

29. D. A. Hay, M.McSiephen, and E Levy, “hrirodaction to Ae Genetic Analysis 

of Attentional Disoidws," in Attention, Genes, end ADHD, ed. F. Levy and 
D. Hay (Eatt Sussex, ISK: Bruiin»Rotidedge, 2001), 7-34, at 12. ^ ^ 

30. N. L. and W. Johnson, “Twin Studies of Geittral Mental Al^ky," in 
K^ Handbook t^Befenwr Genetics, 81-fl9, at 82. 

31. S. O. lihen^ S. J. lyim, and J. M. Loh^ ‘Science and Pseodoseknm 

in Oimcal Psydidogy: fairiad Thoihts, Mtecrions, and Coi^^ 

Scie n c e and Pseudoscience in 0mioed Psyesbologji ed. S. Idimfeld, S. Lynn, 
a*id J, (New Ywdc: Ge^tf^d, 2003), 1—14. 

32. Josfph, Alissntg Gene; A. Pam, S. S. Kendcei; C. A. Ross, et al.. The Equal 
Enraonnont A^anqidon* m MZ-DE COT^parisons: An Lfetenablc Premise 
of PsyAiatric Genetks?," Acta Gem^cae MeScae et Gemeihhgiae 45 
(1996): 349-360. 

33. A. S. Rebei; TbcPei^wn Diakmaiy ofPsydtohgy (London: Pengum, 1985), 
123. 

34. J. jfoseiA, “Genetic Researth in Psydnatry and Psychology: A Catxd Ovei^ 
view,” in Handbmk of Detrimental Science, S^rnrnr, mtd Genies, cd. 


412 





K Hood, C Tkkket Hn^pecii, <*. GmaSbe^ et aL <JHddea, MAi mef- 
Bbdcwell, 2010), 557-62S; J, |owph, *Tl>e*MtMipg Horittbaky* of Pt^- 
attk Ditofden: Elniivse Genes or Non-Enstent Genes?,** A^pfied Desdop- 
NMHftrf ScitHce Id (2012): 65-^)3. One of the first attempts so me tfie 
arigoamm tM *tmM crmtt ifaek o«ni mswoniDeat* m sitppoit lim twin 
method was bf lames Shidds In 1954, who wrote, *]a so ^ as famorabr 
[D 23 twins are treated diffeientljr horn one another and omm tfiffimenily 
than imtovnlar twins, tlus ts fikely so he fine, not so anach m cwses 
otMside the twiu as M matte difibmues b the needs of the hinon^ twins 
tfaemstafies, m a n tfes i ed hy digmeot pettems of hehamm;* J. Shiddsb*lte^ 

sona% Diftenncm and Henroik Iknhs in Noimal lyto^choolcbddin^ 

Et^gtnici R a wi i ia45 (1954): 213'‘24d|at 240« Other eanmples of jesceadncs 
in wiciag thtt aiiiimenc an the 19504 iocM 
Genetics in Ftfddatc^* pmmi a/ Meirtef Sdaww 104 (1951): 542^52; 
S. V Yindedterg, x:oB«dbtMiiom of thm Jbeseaidi m iifchokgi^* 
logicd BuOmin 66 (19dd): 527-352; J. C loehKn and &. C Ha- 

iwfiQt £nm«MPWM; mid Btnoiuaty (Aaistaa: Untversky of lams Ptess, 
\976)\ K. S. Kendtor, "Hie Genetict of Schttophraeia: A Oiinent p empec- 
tive,” in FryebophmmkMtt^ Tht TM Gsmimfim ^ Prognu, ed. 
H. Mdteer (New lock: Raven Ptess, 1987), 705-713; and Rowe, Limits of 
la^fmnee. 

35. Josq^ Gena RhokM. 

3d. Ibid.;los^h, Mttsm8^Gapia. 

37. IX |ack80i^*ACi3ti^ of the literatam on the Genetics of Schtaaphcenia,'’ 
in 31a BHoiogy of Sdnvoplmma, ed. IX ledESon (New Yotk; Rasic Books, 
19d0), 35-87. 

38. I. i. Gottesman, Sdimpknma Genesis (New York; Freeman, 1991); R. C. 
lewotum, S. Rose, wad L. J. Kamin, in Owr Games; Bioiogju Idetdogy, 
mml IhMnm Nntem (New Yodb Pmnhemi, 1984). 

39. Jadcsofn, ^CcitMpie of the LttKatate'*; Jfoa^h, Gene IMmiom C Ratnei; 

Soowhcttorkad Ps}iehology and In Com^^ 

Y(»k: nentun, 1991). 

40. i.lose|di,*11ieGenetimofP<^ticdAaiciidmaadB^avk)r:Claiinsaiid Rd- 
mmaons,** Ethcod Hwnan Psychoiogyand Psydmtry 12 (2010): 200-217. 

41. ratdEB Oscwdd, quoted in L Hoidxn, Natwa md Nwture (London: 
George Allen «ml Itewin, 1933), 121. 

42- T. J. Bouchard Jt, D, T. Ljddcen, M. Mc^ie,et dL, “Somces -of Human Psy¬ 
chological I>^keasces: Mkaemmi Stwfy <d Tmns Reaied Apart,” Sci- 

amce 250 (1990): 223-228. 

43. S. L. Fathei^ identical Twins Reared Apart: A Rean^ysis (New Rflcir 
Books, 1981); J, Jose|h, ^Separated Twins and the Genetics td P ersogtafety 
l>^6onoaces: A Qki^te,” Anmican]oumd ofPsychait^ 114 1-30; 

hfl): Pifittmn, 1974); L. J. Kamiii and A. S. GoMhoget; “Twin jfeiuliwi 
Behavknral Research; A Ske^ical View," ThetnmUcal Pc^lndation Bndogy 61 
(2062): 83—95; H. E lliylo]; The IQ Game: A Mwhod(dogi&d Inqttiry iaPo 


413 



^IjgJt ul JjUjuuclUI 


tift Hindity-Eiwironmeitt Co nt ro v ersy (New Brunswick, NJ; Ruq^ Uni¬ 
versity Press, 1980). 

44. Joseph, G«n« Ittsiskm. 

45. Farbei; IdtntiaU JUfbu Reared Apart. 

46. N. Juel'Nielsen, Individual and EmdronmerOi Honoxygptie Tivins Reared 
Apartt rev. Isd. (New York: International Universities Press, 1980), 75; empha¬ 
sis in original. 

47. S. Pinkei; Tire Blank ^atet The Modem Denial of Human Nature (New 
Yorits VOdng, 2002), 33; J. R. Harris, The Nurture Assumption: Why OfH- 
dren 7km OnS the Way They Do (New York: Touchstone, 1998), 33. 

48. R. J. Rose, "Separated IWins: Data and Their Limits,” Sdenee 215 (1982): 
959-960, at 960. 

49. Joseph, "Genetic Research in Psychiatry and Psycholc^.” 

50. M. McOue and T. J. Bouchard Jc, "Adjustment of TVrin Data for the Effects 
of Age and Sex,” Behavior Genedes 14 (1984): 325-343. 

51. Taking a diHerent approach with a pair sharii^ only age, sex, and prenatal 
environment, we could imapne a hypothetical pair of separated-at-birth 
Arab American female MZAs bom in Berkeley, California. One twin is 
raised in a liberal, nonteligious Berkeley family, while the other is sent to 
Saudi Arabia and is raised there in a conservative Islamic Saudi Arabian fam¬ 
ily, and they have no contact with each other and do not know of each odi- 
erk existence. In Saudi AraHa women experience "gender apartheid” in a 
strict Islamic society, are not allowed to interact with men mudi of the time, 
and ate required to be covered in black clothing from head to toe when they 
are in public. If these twins are reunited for the first time at a^ 40, how 
much would we expect diem to have in common? 

52. Joseph, Gene Iltusiom Joseph, "Genetic Research in Psychiatry and 
Psychedogy.” 

53. For example, see Bouchard, Lykken, and McGue, "Sources of Human Psy¬ 
chological Differences,” 226, table 4. 

54. T. J. Bouchard Jn, foreword to Entwined Lives, by N. S^al (New York: Dut¬ 
ton, 1999), ix-x, at ix. 

55. S. S. Kety, D. Rosenthal, P. H. Wendei; et al., “The Types and Prevalence of 
Mental Illness in the Biological and Adoptive Families of Adopted Schizo¬ 
phrenics,” in The Transmission of Sdsizophrenia, ed. D. Rosenthal and S. 
Kety (New York; Pei^ammi, 1968); 345-362; S. S. Kety, P. H. Wendei; B. 
Jacobsen, ct al., “Mental Illness in the Biological and Adoptive Relatives of 
Schizophienic Adoptees: Replication of the Copenhagen Study to the Rest of 
Denmark,” Archives of General Psychiatry 51 (1994); 442-455. 

56. Joseph, Gene Illusion; Joseph, Missing Gene; T. Lidz, “Commentary on a 
Critical Review of Recent Adoption, Twin, and Family Studies of Schizo¬ 
phrenia; Behavioral Genetics Perspective,” Schizophrenia Bulletin 2 (1976); 
402-412; T. Udz and S. Blatt, “Critique of the Danish-American Studies of 
the Biological and Adoptive Relatives of Adoptei^ ^o Became Schizo¬ 
phrenic,” American Journal of Psychiatry 140 (1983): 426-435; T. Lidz, 
S. Blatt, and B. Cook, “Critique of the Danish-American Studies of the 


414 



uJuu>l9iiJI 

Adopted'Away 0£ftpriiig of Schisophrenic Parents,* Amariow Journat of 
fty^iatry 138 (1981): 1063-1068; Lewontin et al^ Not in Our Ganas, 
218-219. 

57. P. ‘Ilenari, A. Sorri, 1. Lahti, et at., "Genetic end Psychoaocial Factors in 
Schizophrenia: The Finnish Adoptive Family Study,” ^kophrrma Bidbthf 
13 (1987): 477-484. 

58. M. Stoolmille^ "Implications of the Restricted Range of Family Environ¬ 
ments for Estimates of Heritability and Nonshared Environment in Bduviof^ 
Genetic Adoption Studies,” Prychohgieal Butktm 125 (1999): 392-409; 
Piomin et al., Bafotidont/ Ganat^ M. Ruttei; Gatus and Btkavhn 
Ntotwra Intarpfoy Expfofoid (Malden, MA: Bhckwe^ 

59. P. Henari, L Lahti, A. Sorri, et al., "The Finnith Adq^ve Family Study of 
Schizophrenia: Possible Joint MSh e U of Genetic Vulnerability and Family 
Interaotion,” in Undarrutndmg Mt^^r MmOtd Ditordari The Ckmuibution of 
Famify futeraetioH Resetnvh, ed. K. Halweg and M. Goldstein (New York: 
Family Process Press, 1987), 33-^4. 

60. Ibid.; Ratnei; Vyg(a$ky*s Sodohisforicai Piychohgy, 

61. Joseph, Ga»a JBKsfon, 228-234,265-268. 

62. Jos^h, Gana IU$uioHt E. Hemminki, A. Rasimus, and B. Forssas, "SterUiza- 
tion in Finland; From Ei^enks to Ccmtraception,” Social Sdence and Madi- 
dne 45 (1997); 1875-1884; M. lEetala, "From Race Hygiene to Steriliza¬ 
tion: The Eugenics Movement in Finland,” in Eugenics and the We^are State: 
SterilizatioH PoUcy in Denmark, Sicwdan, Norway^ and PHdand, ed. G. Brob- 
erg and N. Roli-Hansen (East Lansing; Michigan State University Press, 
1996), 195-258. 

63. Kamin, Science and Politics of I.Q.; L. J. Kamin, in The IntelUgenoe Contro- 
vmy, by R J. Eysenck versus L J. Kamin (New York: John Wiley and Sons, 
1981); H. Munsingei; "The Adopted Childs IQ: A Critical Review," Psycho^ 
logical Bulletin 82 (1975): 623-659. 

64. Joseph, Gene Ilbtsioru J. Joseph and $. Baldwin, "Four Editorial Proposals to 
Improve Social Sciences Research and Publicadon,” International Jo$tmal of 
Risk and Safety in Medicine 13 (2000): 117-127. 

65. Joseph, Gene Illusion; Joseph, Missing Gene; Josqih, “Genetic Research in 
Psydiiatry and Psychology.” 

66. Joseph, "Genetic Research in Psychiatry and Psychology.” 

67. Latham and 'Wilson, “The Great DNA Data Deficit.” 

68. R. Piomin, M. J. Owen, and F. McGuffin, "The Genetic Basis of Complex 
Behaviors,” Science 264 (1994): 1733-1739, at 1737. 

69. Collins et al., "Hypothesis-Driven Candidate Genes for Schizophrenia”; 
Deary, "Intelligence”; Gershon, AUiey-Rodriguez, and Liu, “After GWAS”; 
Joseph, “Genetic Research in Psychiatry and Psychology” and “Crumbling 
Pillars of Behavioral GenetUs”; Risch et al., “Interaction”; Segal and John¬ 
son, “Twin Studies of General Mental Ability”; Verwcii et al., “Genome- 
'Wde Association Study of Cloninger’s Temperament Scales.” 

70. H. Akil, S. Brennei; E. Kandel, et al., “The Future of Psychiatric Research: 
Genomes and Neural Circuite,” Science 327 (2010): 1580-1581, at 1580. 


415 



^Ij9ll uijUOfiUI 


71. See Ratnei; VygiOsky^s SodokiatofiaU fsychohgyi C Roti^ Macro Cul¬ 
tural Ffyehol^. A Political Hihsophy of Mind (New York; Oxford Uni- 
veruty Pms, 2012); and C. Ratneii “A Cuhural-Ptychological Analyais of 

Einottoiia,* CJa&XM arid Pirjdfofo 

72. C. Ramer and S. El-Badwi» “A Cdtiiral Psychological Theory of Mental Hl- 
new, Supphrted hy Research in Saudi Anbiur^fifumal of Social Distress and 
The Homeless 20 (2011): 217»274, httird/«ww.8oiifc.net/-<r2/cdt%20pa^ 
%20iiienul%20ia»css.p^. 

73. E. Ihckhdnie^ “Three Laws of Behavior Genetics and mat They Mean, 
Onvent JD^wliow* in Fsj^^ofogtasf Science 9 (2000): 1^0-164, at 160. 

74. For see S. E. Hyaoan, “h«roductk» to the CcMQS^ex Genetics of 

Mental Disorders,’' Bkdogket Faychiatry 45 (199^: 510-^21; and J. B. Pbt- 

ash 8i«l J. R. D^tote K **^ “** ^* ^ 

tics olJ^pokr Disordeiv* Bipolar Disorders 2 (2000): 8-26. 

75. Thfjklieiinei;'Three Laws of BdMPriorGenet^ 

1. M if*“** S eriven , “The Logic of Cause," Theory and Dedston 2 (1971): 52, 

64-65. , . 

2. H. L. A. Han and A. M. Hoiior6, Causation in the Lam 2nd ed. (Oxford: 

ClarendonPreH, 1985), 114. - « 

3. Mk*^^ Seriven, “Causatioa as Explanatiffli," Nous 9 (1975): 3-16; Ken- 
yMfk Rodiman, JE^Swfemicfofy (New Yoric: Oxford University Press, 2002), 
9-16} Hart and Honorf, Causation in the Law; Joel Feinbeig, “Sua Culpa," 
in Dou^ and Deserving, by Joel Fcinberg (Princeton, NJ: Princeton Univei^ 

sky Press, 1970), 187-221. 

4. Feusborg, “Sua Culpa,* 203-204. 

5. Ibid.,189. » 

6. On chOaiood leufccmia,sce M. F. Greaves, “Aetfology of Acute Lei&aem^ 
Lancd 349 (1997): 344-34^, and CUona M. McHale and Martyn T. &sikh, 
“Prenatal Origin cd Chromosonal Transkxatfons in Acute Childhood Leu¬ 
kemia: ImplicatKxts and Future Dkectkms," American Journal of Hematol¬ 
ogy 75 (2004): 254-257; on solutions to better preventing the devetopmen- 
tal origins of disagse foun toxicants and sunilu problans, see Carl F. Cranor; 
Legacy l^isoned: How the Law Puts Us of Risfe from Toxkmts (Cambridge, 
MA: Harvard Univeraty Press, 2011). 

7. Anderson tt Minneapol^, St. Fatd & S. St. M.H.R. Co., 146 Miim. 432,179 

N.W. 45 (1920). , , „ . f 

8. Jetrold J. Heindel, “Animal Models for Prt^ung the Devclo^nental Basis of 

Disease a M Dysfunction Paradigm," Baste and Comical Phcumacohgy and 

Toxicology 102 (2008): 76-81, at 79-80. 

9. See PubMed He^ “fticnylkcKHHirKi," http:/AinvwmcN.nknjnhgov/pabi^ 

health/PMH00C^150/. 

10. Rodimai^J^Me”*^©^ „ . . 

11. Amfeeas Kc»tei&amp, “Breast Cancer and Expoairc to Hormomfly Active 
OtREucab: An Ai^isal of die SGontife: Evidence" (background paper pub- 


416 



UiJUsIfAJI 


lulled bjr ^ Health and Simconmem AlUtiioe and CHEM Tnm;), 4, 5, 
lilip://«rirwxhemtrai^^ 

IZ. Zoltaa OsegM end Oirca D. KUaaam, "MediaBisms oi Taadatf* in Om- 
ivtt md DqmM^ Toxkaiogjh ^ ed., ed. Otnu D. iOaaaaea {New Yodc: 
MoGfew’Hdl) ZOOl), 35-^1, at 75-76, 

13. Kcntedwi^* “Biwaat Cancer and Expomre eo Hormona&y Acdve Chemi¬ 
cals,’'4, 

14. find,, 5. 

15. See Hden Weiaa, Nmicy fociidimaa, Lotnae B ri n to n, et aL, ^Trenatd and 
feritwtal Bide Factors Breast Cancer in Young HBomen,*' E pidmi io iogy 
19 {1997): tBl-lS7, on sosne xtik lactoct for cancers; and Ko ct en iMinp , 
*Binaat Cancer .and Eapomm to Hoi9noiu% Active Qiemicais^diMdA. S. 
Rohhim and C A. OulBe, ^Bagionai diengm « Konnane Ihecay and 
Breatt Cancer Incidenoe in 2003 in California Brom 2001 to 2004,” JbMrwa/ 
o/ CAMod OnocAogt 25 {^107): 3437-3439, on other endenoe. 

16. Natioaid Omcer Insticiiie, ”MiCAl and JHUCA2: Cancer Ride and Genetic 
tSntiiq;,* hdjn/^wwwxancerjcw/canoertopics^foctdieet^^ 

17. Heindd, "Aaknal Models for Frobing die Devdopmental Basis of Disease 
and DfSfonctioa PaoMtigm,” 76. 

IS. P. A. Baird, "Genedcs and Healdi Care: A Paradigm Brr^peedwis m 
Biology and Modicsitt 33 {1990): 203-213, at 203,205,206,207. 

19. See Tlwodoie Friednaa, ”Progrea8 toward Human Gene Therapy,” Science 

244 (1989): 1275-1281, on the posdbilities of geeit and Theodore 

Friedman, piesentatioai at ihe Onfoordty of Catifewaia Humanities Reseaxdi 
hisdttne, Irvine, April 19,1991, on the deliberate dtoioe to nae language in a 
particular mannec. 

20. Hubbard, "Genes m Causes,” in The Boffocr o/' Women's Biehg% fay 
Wiit ti Ihfohard {New fomswidc, NJ: Bn^gers Uxtivemty Press, 1990), 76. 

21. Ruth Htfobard and El^ah Wald, Ec^lodmg ihe Gene Mydr: How Genetic 
Informal^ Is Prtnlttced and Mamptda^ by Scientists, Physicians, Em- 
pktym. Insurance Cotnpames, Educators, and Law Enforcers (Bostmu Bea¬ 
con Press, 1993), 73. 

22. Ruth Hubbard, "The Mimieasure of dw Gene,” Rethm^fog Marxi^ 15 
(2(K)3); 515-522. (Thn artide is reprinted as Chapter 1 of the {uresent 
voinine.) 

23. Hubbard and Wald, JSjepfo^^ dfe Gene Mydt, 64. 

24. ibid. 

25- Ian Hackii^ "Philosophers <rf Ejqperknent,” Proceeding^ of dte Btemtud 
Meting of the Philosophy of Science Association 2 (1988): 147-156, at 152. 

26. Amy Lavoi, "The <^nes in Your Congmiality: Researdbers Idraitify Gene- 
tk Influence in Social Networlra," Harvard Faculty of Arts and Sciences, 
January 26,2009, htip:/Avww.fos.harvard.edi;^ome/news-and-n(^icesfoews 
/|ness-releaK8/genc8-Oi262009.riitiBl; Alex, “The Gmies for Vidbace: 'My 
Genes Mack Me Do it,’ ” Neatorama, July 2, 2010, hnpa^/wwwjieatomaia 
.cooi/20l0^7/02M»-geoes-fw>vk^ce“my^enes-niade^Be-do4t^; David Ep¬ 
stein, “Sporte Genes: 9!^ Has the Spe^ Gene, and Who Doem’t? How 
Much of PetfcHcmance 1$ Cknmc? How Did Early Humans Become Adb- 


417 



OJjljgJI UtjJJJUL^I 


letei? And Can the Perfert Athlete Be Genetically Engineer^?,” h^iZ/sports 
illuftrated.cnn.cona/vaalt/aftide/magaiine/MAGl 16 J440/bdex/index.htm; 
Benjamin ^iaei^ “Court Rejects Judge’s Assertion of a Child Pornography 
Gene,” New York Times, January 28,2011. 

^IfUl J^l 

1. American Psychiatric Association, Diagnostic and Statistical Manual of 

Mmtal Disordars, 4th ed.. Text Revision (Washington, DC: American Psy¬ 
chiatric Association, 2000), 132. , ry 1 -^ ‘ 

2. A. T. Cavagnato, Autism Spectrum Disorders: Otanges m w» Cobfinma 
Casdoad; An Updatai June 19S7~}una 2007 (Sacramento: Dqaartment of 
Developmental Services, California Health and Human Services Agency, 

2007). 

3. M. King and P. Bearman, “Diagnostic Change and the Increased Prevalence 
of Autism," Intamatiomd Journal ofEpidanuok^ 38 (2009): 1224-1234; I. 
Hertz-Picciotto and L. Delwiche, “The Rise in Autism and the Role of Age at 

Diagnosu," Epidamiohgy 20 (2009): 84-90. ,, , ^ , ,vt 

4. R. R. Grinkei^ Unstrange Minds: Remapping the World of Autism (New 

York; Basic Books, 2008). , ^ v • 

5. C. Stohenberg, “Autism Spectrum Disorders: Is Anything Left for the Envi¬ 
ronment?," Epidemiology 22 (2011); 489-490; P. H. Patterson, “Matemd 
Infection and Immune Involvement in Auttem,’* Trends in Molecular Medi* 
one 17 (2011): 389-394; E. M. Roberts, P. B. English, J. IC Gretheii et al., 
“Maternal Residence near Agricultural Pesticide Applications and Autisin 
Spectrum Disorders among Children in the California Central Valley," Envt- 
ronmenUd Health Terspecdves 115 (2007): 1482-1489; B. Edcmiazi, L. G^ 
Rosas, A. R. Mad», et al., “Pestidde Toxicity and die Developing Brain," 
Basic and Clinical Pharmacology and Toxicology 102 (2008): M8-236. 

6. I. Hertz-Picdotto, A. Bergman, B. Fangstrom, et al., “Polybrominated Diphe¬ 
nyl Ethers in Relation to Autism and Devdopmental Delay; A Case-Control 
Study." Environmental Health 10 (2011): 1-11; M. M. Wiest, J. B. German, 

D. J. Harvey, et aU “Plasma Fatty Add Profiles in Autism: A Case-Control 
Study," Prostaglandins, Leukotrienes, and Essentud Patty Adds 80 (2009): 
221-227; D. K. Kinney, D. H. Barch, B. Chayka, et al., “Environmental 
Risk Factors for Autism; Do They Help Cause de Novo Genetic Mutations 
That Contribute to the Disorder?," Medical Hypotheses 74 (2010): 

102-lOfi. ^ 

7. C. BetaiKzm “Etiological Heterogeneity in Autism Spectrum larders; More 
than 100 Genetic and Genomk Disorders and Still Counting," Brain Re¬ 
search 1380 (2011): 42-77. 

8. M. Bucan, B. S. Abrahams, K. Wang, et al., “Genome-Wide Analyses of ic¬ 
onic Copy Number Variants in a Fanuly-Based Study Point to Novel Autism 
SusceptibiUty Genes," PLoS Genetics 5 (2009): el000536; S. Girirajan and 

E. E. Eichlei; “Phenotypic Variability and Genetic SusceptibiUty to Genomic 

Disorders," Hiwww Mofecalar Generics 19 (2010); R17fi-R187. 


418 





9, J. Hallma yftf, S. Cleveland, A* Torrea, et al., “Genetic Heriubility and Shared 
Environmental Factora among Twin Paira with Antiam,” Archives of Gmeral 
fsychiatry 68 (2011): 1095-1102. 

10. D. B. Campbell. J. S. Sutcliffe, P. J. Ebert, ct al, “A Generic Variant That Dia- 
cupts MET Tranacriprion b Aaaodated with Auriim,” Proceedings of the 
National Acadamy of Sciences of the United States of America 103 (2006): 

16834-16839. . . * 

11. E. Redcay and E. Courcheane, “When b the Brain Enlarged in Auriam? A 
Meta-analyab of AU Brain Siie Reporta,* Biological Psychiatry 58 (2005); 

12. M. R. Herbert, “Large Braina in Auriam: The Challenge of Pervaaive Abno^ 

mality,* Neuroscientist 11 (2005); 417-440. 

13. J. E. Lainhart, “Increaaed Rate of Head Growth during Infancy in Auriam," 
JAMA 290 (2003): 393-394; K. D. Mraz, J. Green, T, Dumont-Madueu, et 
al., “CorreUtea of Head areumference Growth in Infanta Uter Diagnoaed 
with Auriam Spectrum Diaordera," Journal of Child Neurology 22 (2007); 
700-713; K. D. Mraz, J. Dixon, T. Dumont-Mathieu, et aL, “Accelerated 
Head and Body Growth in Infanta Later Diagnoaed with Auriam Spectrum 
Diaordera: A Comparative Study of Optimal Outcome Children," Journal of 
Chdd Neurology 24 (2009); 833-845. 

14. E. Courcheane, C. M. Kama, H. R. Davia, et al., “Unuaual Brain Growth Pat- 
tema in Early life in Paricnta with Auriaric Diaorder: An MRI Study," Neu¬ 
rology 57 (2001): 245-254; M. R. Herbert, D. A. Zie^ N. Makria, et al., 
“Localization of White Matter Volume Incteaae in Auriam and Developmen¬ 
tal lan g ua g e Diaordei;” Annals of Neurology 55 (2004): 530-540. 

15. E. Werner and G. Dawaon, “Validation of the Phenomenon of Auriaric Re- 
greasion Using Home Videottpes,” Archives of General Psychiatry 62 (2005); 

889^95* 

16. M. L, B a u man, “Medical Comorbidities in Autism: Challenges to Diagno¬ 
sis Treatment," Neurodferapeutics 7 (20i0): 320-327; M. R. Herbert, 
“A Whole-Body Systems Approach to ASD," in The Neuropsychology 
of Autism, ed. D. A. Fein (New York: Oxford University Press, 2011), 

499-510. . 

17. T. Buie, D. B. Campbell, G. J. Fuchs, et al., “Evaluation, Diagnosis, and 

Treatment of Gastrointestinal Disorders in Individuab with ASDs: A Con¬ 
sensus Report," Pediatrics 125, suppl. 1 (2010): S1-S18; T. Buie, G. J. Fuchs 
in, G. T. Fumta, et al., “Recommendations for Evaluation and Treatment of 
Common Gastrointestinal Problems in Children with ASDs," Pediatrics 125, 
suppl. 1 (2010); S19-S29. 

18. A. J. Whitehousc, M. Maybery, J. A. Wray, et al., “No Association between 
Early Gastrointestinal Problems and Auostic-Like TraiK in the General Popu¬ 
lation," Developmental Medicine and Child Nettrology S3 (2011): 457-462; 
L. W. Wang, D. J. Tancredit, and D. Thomas, “The Prevalence of Gastrointes¬ 
tinal Problems in Children across the United States with Autism Spectrum 
Disorders ftom Families with Multipfc: Affected Members," Journal ofDeveU 
ojmtental and Behavioral Pediatrics 32 (2011): 351-360; D. B. Campbell, 


419 



^|j9Jt ul>JUU^I 


T. M. Bttk, R ct •».. Genetk Rkk B«cd on A8 »o^^ 

met tn Fumfia widi CbKMcimg Autinn and Gastromtettmdl Coodir 

^aoAr* Hdkiria 123 (2009^ iai»>lC)E24. 

19. M. E Edekoo, ‘‘Axe tlie Mt^oritj ol Otiklrcfi wilti Antiiai MentaUy Re¬ 
tarded? A Sjratemttic Evatnadon <rf die Xteta,* ¥oais oh Antism a$$d Otker 
DmfdoptHiHU^ Dhab&^ts 21 (2004): 66-42. 

20. M. Daw 80 fi»l. SoiiEctea» M. A. Gernabadbeiiet al..*nriie Uvel amt Nature o£ 

18 (2007): 657-662. 

21. P.hFerien»S(nwi»sIm (New York: RiwaheadPdi0alie»»2()06K 

22. L 1C Curran, C.l.NewacbafiH I-C. Lee, et at.,‘‘Behawoea Associated with 

Fever in ChikbcB wkh Autisaa Sj^eoram Diacirderi,* FtnUatries 120 (2007): 
el386-el592. 

23. M. F. Mchter and IX P. Furpara,‘‘Autian^ Pevei; Epigoietim an^ 

Gocmkua,** Bwhi Research tLoviitu* 59 {20(^):388-392. 

24. M. Hek, E Kd% M. IQnaboitnie, et at., “Can Cbtldren with Antbm Re¬ 
cover? K So, How?,* N«*iopi^)»ehoi^ (2008); 339-^. 

25. Natka^laetitiiW of Mental lfcahh,/de«(((!cat»oo/Chai»cl«risftcii^^ 
HUdwith Symptom RmmssioH in Autism (2010), httfrifichnicahriab 
/diow/Bto(fy/NCr00938054. 

26. M. R. Herbert, *A«ti8ift: Tlic Centralitr of Active Pathophfsiotogr and the 
Shdt from Static to Otcontc Dynamic Encephalopachy,* in Aatirm; Oaide- 
dtw Stnss» htfUmumAsm^ tmd hmmms Abnom^tm, ed. A. Chauhan, 
V. rkaftWj mi T. Brown (Boca Raton, FL: CRC Press, 20(»), 343-387. 

27. S. Doamms, *The Crarit and Bom of an Autism Gum,* New Yorh TBwes 
hb^sms, AprO 20,2011; A. J. mkefieH,). M. Pufeston, S. M. Mootgom- 
erj^ et al., (2002). “Review Artide: The Concept of Entero-cobitic Encepha¬ 
lopathy, Autism and Opioid Receptor ligands,* Attmsntary Pharmacotogy 
anrfTheiape a ltcs 16 (2002): 663-674. 

28. P. Aahwood and J.^deBtaei; “A Review of Autism and the limimoe Re¬ 
house,* CMmad and Deifehpmenud hrnmmohgy 11 (2004): 165-174. 

29. D.L Vargas, C.NasdmbeBe,C.Kri8hnan,et8l., “Neuroglial Activatioo and 
Netuoiiidkuranatkmtnd)eBramofPatientswtdlAtttisni,*AwMfr<^NeMn}l- 

fl(gy 57 (2005): 67-81. 

30. X. li, A. Chauhan, A. M. Sheikh, et aL,“EfevatEd frnmtme Response in the 
Brain <rf Autistk Patients,* ^mrmd o^Newrow wmw ofogy 207 (2009): 111- 
116; J. T. Morgan, G. Ghana, C A. Pardo, et aL,“MicrogUal Acdvatkm and 

T....><^e*aMk-r«^fat TViM%QtwetvedmtheDm«)lateratPfefe<mt^ 
in Autism,* BiofogictffPWatfry 68 (2010): 368-37fr, L VbmeagmX- mug, 
P. Johnmm, et al., “TranscrqitoKac Amdysis of Axttisttc Brain Reveab C<m- 
vergent Molecular Pathcdc^,* Nature 474 (2011): 380-384. 

31. J. J. GaigiK, “Mkochtmdrkl Compoaem erf Cyditm Signal Abnotmalrfy 

it, Avmrni^ mAi^amt Chddaihu Stress, htdoHmuaioHtmd hHumHsAhmfr- 

m^tm^ ed. A. Oiaidian, V. Qtairfian, andX Brown (Boca Ratcm, FL: CRC 
Press, 2009), 207-224; D. Ross%nol ami R. E. Frye, “MhodioiKltial Dys- 
in Autism ^wetrum EH«)fdersi A Sy^^natic Review and hfr:ta- 
analysts,* MoJiscsifiir Psy^imry (2009): 1—25, doK ]0.l038^p. 2010.136. 


420 



UUoigJELlI 


32. K. &'Wilittce tad A. A. Sttrfco% '*MttodKmdrittTti^molI)nigT<udcity;’* 

Ammd Xttdtw ofTfihmMaco/bg^ 4Q (200(>); 353>3St. 

33. S. Meinyi^ G. J. I^idks» £. Sctuik, ec tl.» *Mettbolk lathabaice Attockttd 
witlk Metkyfaaioa Dysr^idtEioa tnd Oxidtttve IXuaage m Ch&lireti wttb 

Jottrmd Atahm and Deimhpmmt^ Di$ontm 42 (2012): 3d7- 
377; CfcaiiKtn» Chtubaii* cad Brown» AmIssim; K. Bowers^ Q. Li, J. Bictstei; 
et aL, *^Glntatliioae Fttfawty Gene Vtriatkn tad Mdk ot Antum Spectnim 
DiRORleiV jPoanuf of Nmm)dMii$h p m »uU al DkonlorJers 3 (2011): 132- 
143; L. Ptlnien tad A. M. Ptenko^ ^NGtochoacIritt DysBmctioa ia Aodim 
Sp e ctn un Diaonkfs: Ctaae or BfodNbmct ttKopiysicsAa» 1797 

(2010): 1130-1137. 

34. Mdayk et tl., *^Mettbofic Imbtltace'*; R. Detf^ C Marttore, J. Beni e cr y , et 
ft)., "How finvirootaeatft) cod Gcaetic Factor* <!k)ailbjae to Cto^ Aadsm: A 
RedoacOdetibytfttkia Hypodiesb,* ^faar o lot ic ofa!gy 29 (2000): 190-201; S. ]. 
Jkawa, & M^ayk, $. leratgta, et ftL, *MetajM>lk EjMlt^dKaocyfw t^ 
Genotypes Ace Assoctated with OxidathFe Stzets ia Ctutdcea wilk Autuai^* 
AftmkM Jbttmd of MtdkeA CMeltcr B, NsMn^ksyofriatrk Gmetks 141B 
( 200 ^): 947-95d. 

35. Ik F. McFabe^ N. E. Csiii, F. Boon, et at., *^fects ci die Eateric Baderiat 
MetaboHc Pcotkict Pn^doak Acid on Olqect^Directed Betiavioi; Social Be- 

kttwftr fVwniri^ . jg Arf^4ftCfTlfr Ritfft RdfevdlllCC: tO 

Aactsm Spectrum Disoide^* BdMiriond Bmm Resesaedt 217 (2011): 47-54. 

34. J. L. Jankowsky and P. R Piptnaon, “Tkc Role of Cytokines and Ckourth 
Fftctocs m Sekt^aadHietr Seqndti^’* Progress «a jMeuro^olofy 63 (2001): 
123-149. 

37. J. X Gacgss, *Gaetk Calcium SigaaBag Abnocmaficks in die Centra) Ne^ 

vous System: Setznm, Mqpraiae, and Audun,” Atmds of tbe New York 
Aca^my ofSeieHces 1151 (2009): 133-156; A. Aubert, R. Costald, aad R. 
¥alat»egne, *Modettmg of tbe Coqp&ig betweea Bcaia Ekctcka) Activity 
and Metabc^aoei,” Acta BktfbeoreCka 49 (2001): 301-326; Q. Kaba and R. 
Kovacs, *MkodK»idrtft and Neuronal Actmty," Ameriam JourmU of 
Pkysuttt^Sh-CeR Fbysiohgy 292 (2007): C641-C657; M. P. Mamcm, 
M. Gkidumum, and A Clteng, ")yfitocbon<k» in Neorofdastkicy and Neu- 
robgkdi Dkorders,” Neimm 60 (2008): 748-76^ X ^ WiBtamson, 

L Cavm, et a)., "Neurometabofism in Human E^pdqpsy,’* 49, sui^. 

3 (2008): 31-41. 

38. X Odtoa-Reparaz, IX. W. Mkicsuz, S. Bq^mn-Haque, et id., “Gut, and 
Beam: Role of Commensal Bacteria m d^: Comrd of Central bkxvona Sys¬ 
tem IHsease,* Atmeds of Netmdogy 69 (2011X 240-247; A. Gonzald, X 

C LcK^Kme^ et aL, "The Mmd-Body^Mkred^ Continuma,’^ 
m C^kkol Nemostimee 13 (2011X 55-62. 

39. R. A.Mu 8 «aiP.Sl^B.Kecb 4 eeaL,*lfe<iercoaaaected,knIfewr?ASiirvey 
of Fu^tkmal Ccmnectivky MRI Studies m Ami^ Spectrmn Dtsordos,” 
Cerehed Coetex 21 (2011): 2233-2243; S. Wsss, ”£%tortk»ts mtd Dtscon- 
aectiom: Dknqiaed Brain Connectivity nt Auckm,” Brain and Ct^a^km 75 
( 2011 ): 18-28. 


421 



^IjgJI uljliilttiH 


40. A. A. Scott-van Zeeland, B. S. Abrahama, A. 1. Alvcrez-Rctuerto,« al., 
teied Functional Connectivity in Frontal Lobe Grcuits la Aaaodated with 
Variation in die Audam Risk Gene CNTNAP2,’' ScitHce Translational MaS- 
dm 2 (2010): 5dra80, doi: 10.il26/acitran8lnied.3001344. 

41. A. Narayanan, C. A. White, S. Saklaycn, ct al., “Efifect of Propranolol on 
Functional Connectivity in Autiam Spectrum Diaorder-—A Pilot Study,* 
Bnim Imaging and Behavior 4 (2010): 189-197. 

42. M. E. Haaaelmo, C Linateii M. Patil, et al., “Noradrenergic Suppresaion of 
Synaptic Tranamiaaion May Influence Cordcal Signal-to-Noiae Rado,” / 0 M^ 
md ofNenrophyshhgy 77 (1997); 3326-3339. 

43. E Courcheane, K. Campbell, and S. Solao, "Brain Growth acroaa the Life 
Span in Audam: Age-Specific Changea in Anatomical Pathology,* Brain Re- 
search 1380 (2011): 138-145. 

44. S. R. Dagei; S. D. Friedman, H. Petropoloua, et al.. Imaging Evidance for 
Rahologieal Brain Development in Autism Spectrum Disorders (Totowa, 
NJ: Humana Preas, 2008). 

45. M. P. Anderson, E S, Hookeii and M. R. Herbert, "Bridging feom Cells to 
Cognidon in Autism Pathophysiology: Biological Pathways to Defective 
Brain Function and Plasticity,* American Journal of Biochemistry and 
Biotechnology 4 (2008): 167-176, http:/Avww.acipub.org^fulltejrt/ajbb/ajbb 
42167-176.pd^ Herbert, “Autism*; C. A. Pardo and C. G. Eberhart, “The 
Neurobiot<^ of Autism," Brum Pathology 17 (2007): 434-447. 

46. R. L Blaylodc and J. Maroon, “Immunoexdtotoxicity as a Central Mecha¬ 
nism in Chronic Traumatic Encephalopathy—A Unifying Hypothesis,” Sur- 
gical Neurology Intemadoncd 2 (2011): 107. 

47. M. N. Patel, “Oxidative Stress, Mitochondrial Dysfunction, and Epilepsy," 
Free Radical Research 36 (2002): 1139-1146. 

48. J. L. Rubenstein and M. M. Mersenich, “Model of Autism; Increased Ratio 
of Exdtttion/Inhibition in Key Neural Systems,” Genes, Brain and Behavior 
2 (2003): 255-267. 

49. R. D. Fields, The Other Brain: From Dementia to Schizophrerm How New 
Discoveries about the Brain Are Revolutionizing Medicine and Science (New 
York: Simon and Schusteiv 2009). 

50. M. Aschneii J. W. AUen, H. K. Kimelbcrg, et al., “Glial Cells in Neurotoxicity 
Development,” Annual Review of Pharmacology and Toxicology 39 (1999); 
151-173. 

51. M. M. Bolton and C. Eroglu, “Look Who Is Weaving the Neural Web: Glial 
Control of Synapse Formation,” Current Opinion in Neurobiology 19 
(2009): 491-497. 

52. A. Vezzani, J. French, T. Bartfai, ct al., “The Role of Inflammation in Epi¬ 
lepsy,” Nature Reviews Neurology 7 (2011): 31-40; G. Seifert, G. Canm- 
gnoio, and C. Steinhausei; “Astrocyte Dysfunction in Epilepsy,” Brain Re¬ 
search Reviews 63 (2010); 212-221; R. T. Johnson, S. M. Breedlove, and 
C. L. Jordan, “Astrocytes in the Amygdala," Vitamins & Hormones 82 
(2010); 23-45; G. F. Turn, H. Azmi,T. Takano, et al., “An Astrocytic Basis of 
RpUepsy” Nature Medicine 11 (2005): 973—981. 


422 



(jiiDigAJI 


53. M. K. Belmonte and X Boui:Beron, ''Fragile X Syndrome and Audun at the 
Intenection of Genetic and Neural Netwodu,’' Nature Neurosdenee 9 
(2006): 1221-1225. 

54. I. BukeUs, F. D. Portei^ A. W. 2Limmennan, et al., "Smith-Lemli-Opitz Syn¬ 
drome and AutUm Spectrum Disordeii'' American Journal ofPiychiatry 164 
(2007): 1655-1661. 

55. k Ttemey, I. Bukelii, R. £. Thompson, et al., "Abnormalities of Cholesterol 
Meteboliim in Autism Spectrum Disorders,” American Journal of Medical 
Genstfcs B, Neuroprychiatric Gamdcs 141B (2006): 666-668. 

56. A. Aneja and E. Tierney, "Autism: The Role of Cholesterol in Treatment,” 
Intamational Review ofPsydfiairy 20 (2008): 165-170, 

57. T. Page, "Metabolic ApprcH^hes to die Treatment of Autism Spectrum Dis¬ 
orders,” Journal of AuHm artd DevtdopmenUd Disorders 30 (2000): 
463-469. 

58. C. Gillbeig and M. Coleman, The Biology of the Autistic Syndromes (Cam¬ 
bridge: Cambridge University Press, 2000). 

59. N. Coleman, Au^stm Nondrug Biologiad Treatments (New York: Plenum 
Press, 1989); Gillberg and Coleman, Si<dogy of the Autistie Syndromes; 
T. Page and C. Moseley, "Metabolic Treatment of Hyperuricosuric Autism,” 
Progress m Neuropsy^opharmacofy and Biological Psydmtry 26 (2002): 
397-400. 

60. E. Femell, Y. Watanabe, I. Addlf^, et al., “Possible Effects of Tctrahydro- 
biopterin Treatment in Six Qiildren with Autiun—Clinical and Positron 
Emission Tomography Data: A Hlot Study,” Developmental Medicine and 
Child Neurology 39 (1997); 313-318. 

61. Coleman, Antum. 

62. Ibid. 

63. P. Moretti, T. Sahoo, K. Hyland, et al., “Cerebral Folate Deficiency with De¬ 
velopment Delay, Autism, and Restnse to Folink Add,” Neurology 64 
(2005): 1088-1090; V. T. Ramaekers and N. Blau, "Cerebral Folate Defi- 
dency,” Devek^mtmtal Medicine and ChUd Neurology 46 (2004): 843-851. 

64. Aneja and lieniey, "Autism.” 

65. M. V. Johnston, "Commentary; Potential Neurobiologic Mechanisms 
dirough Which Metebolic Disoitrs Could Relate to Autism,” Journal of 
Autism and Developmental Disorders 30 (2000): 471-473. 

66. A. W. Zi mmerm an, "Cranmentary: Immunological Treatments for Autism in 
Search of Reasons for Promidng Approaches,” Jounwl of Autism and Devel¬ 
opmental Disorders 30 (2000): 481-484. 

67. S. J. James, “Oxidative Stress and the Metabolic Pathology of Autism,” in 
Autism: Currerti Theories and Evidencet ed. A. W. Zimmerman (New York: 
Humana Press, 2008). 

68. M. C. Dolske, J. Spollen, S. McXay, et al., “A Preliminary Trial of Ascorbic 
Add as Supplemental Therapy for Autism,” Progress in Neuropsydtophar- 
maady and Biological Psydnatry 17 (1993): 765-774. 

69. B. N. Ames, I. 0son-Schwab, and E. A. Silver; "High-Dose Vitamin Ther¬ 
apy Stimulates Variant l&izymes widi Decreased Coenzyme Binding Affinity 


423 



OJjljgJI UljliUOUl 


(IncMUed K^iii)): Relmiioe to Genetic Diteate and Folymorpihiaiiu* Amer^ 
km /omi( Corned NtOrithit 75 <2002): 

70. l^iLHeil«rtandlL’M»ttaBK7%aAi4mMitci«olKtio^^ 

igies far Makh^U^ AM h Cm Be (New YodaRjukdomHouae, 2012). 

71. M. R. Hei^ett, *Ckm«E%nitioi» d llte Environmeiit and Eavkonmentally 
\yneci^ Fhyskdofy to Aut»m Speotnun Ditordert * Qtrrent OpifiKW in 
NaNfoiogy 23 <2010): 103-110. 

72. Hecbert,*‘Aaia^'* 

73. I^1LHerbeitaiid )^Andeiioi^*AaE]cpaiiduigSipectcttmofA«d^ 

dii ftom fSxed Dete ka nnBatal Defect! to Bovetkble Funcdonal Impair 
meDta,” k Autimi: Crnimt Tbtomt and Btddmca, ed. A. W. Zimmeimen 
<>few Yoik; HuBuna PreN, 2008), 429-4S3. 

74. a Tlieleii,^DevdofMiiettt at a Dynamic Syttem,” C$trma mreOkms m Psy- 
Mogkd Sdmce 1 <im): 189-193, at 191; L B. Sniitfe and E tlkden, 
^Derab^pnoit at a Dynamic Syttun," Ttmkk in Cognitive Science 7 (2(W3): 
343-348. 

75. E M. Bo^cer and V. G. Bceen, / Am m Here: The Joemuy of a ChM witit 
AedmWboCmnei ^eek ha Binds Her Voice {AdethXbPern^lQli), 

76. Harbeit aiklPimMraid^Aiitum 

1. Frauds S. GoUms, “Kledkd and Societd Conseqaencm of the Hmnaa Ge¬ 
nome Fioiect” fSiuttocI: Lecture), Nett' England Jottmal of Medicine 341 
<1999): 28-37, at 28,36. 

2. When the fiek emet^ed k the 1950$, researdbm mttiatty the term 
^‘ pharmarift ge ffe fi a^ .** k the 1990s a convergence of iitiaarasts rdiranded the 
fidd as "phunnacogeQomics.” See ^lam M. Hei^ecoe, ^ermiiudogy and 

die ConstnKSion of SckntiE: Disciflines: The Cam of I^ajroacc^enoiaics,* 

Science, Technoiogy and Human Values 28 <2003); 513-537. Althoi^ 
some authors try to di^nguish the two terms, they am essentially inter- 
rhangeflbte now. Since “phannac^enomics" is now in wider use, I use diat 
tenn throi^hout' 

3. Margaret A. Hamburg and Fmncis S. Collins, “The PaA to Personalized 
Medicine," New EngUmd Journal of Medicine 363 (2010): 301-304, at 301, 
304. The apostrojkes are in the origiaal. 

4. !H^old Vannus, “Ten Years On—Tlie Human Genome and Medicine," New' 
England Journal of Medicine 362 (2010): 2028-2029; Nicholas Wade, “De¬ 
cades Lateii Genetic Map Yields Few Cures," New' York Times, June 12, 
201(h Andrew PoU^uJe, “Awaitii^ the Genome Payoff," New York Times, 
June 14,2010. 

5. Patridc W. Kleyn and Elliot S. Vessel, “Genetic Variation as a Guide to Drug 
Developnwnt,"Sd«icc 281 (1998); 1820-1821. 

6. For early dassic revieura of the importance of tia environment and of non- 
compliance, see A. H, Conney and J. J. Bums, “Mttabolic Interactions 
among Environmental Chemicals and Dn^s," Science 178 (1972): 576-586; 


424 



(jliolgj&Ji 


1 

D. W. T. Haynes and D. L. Sacicett, CompUance in Hedth Care (Baltimore: 
Johns Hopkhis University Press, 1979), 

7. Archibald E. Ganod, '*The Incidence of Alkaptonuria: A Study in Chemical 
Individuality,** Lancet 160 (1902): 1616-1620, at 1620, 

8. For discussions of dus early history, see Werner Kalow, Pharmacogenetics: 
Heredity and die Response to Drugs (Philadelphia; W. B. Saunders Com¬ 
pany, 1962), 1. For primaquine, see P. E. Carson, C. L Flanagan, C. E, Ickes, 
et al., "Enzymatic Deficiency in Primaquine-Sensitive Erythrocytes,** Science 
124 (1956): 484-485. For isoniazid, see H. B. Hughtt, J. P. Biehl, A. P. 
J(mes, ct al., “Metabolism of Isoniazid in Man lu Related to the Occurrence 
of Peripheral NeuritU,** Annuai Review of TUbercsthsis 70 (1954): 266- 
273; and D. A. Price Evans, K. A. Mudey, and V. A. McKusick, “Genetic 
Control of Isoniazid Metabolism in Man,“ British Mettieal Journal 2 (1960): 
485-491. 

9. W. Kalow and N. Staron, “On Distribution and Inheritance of Atypical 
Forms of Human Serum Cholinesterase, as Indicated by Dibucaine Num¬ 
bers,** Canadian Journal of Biochemistry and Physiology 35 (1957): 1305- 
1320; Katow, Pharmacogenetics. For a discussion, see David S, Jones, “How 
Personalized Medicine Became Genetic, and Racial; Werner Kalow and the 
Formations of Pharmacogenetics," Journal of die History of Medicine and 
Allied Science (2011); 1-48, doi: 10.1093r)hmas/jrr046. 

10. Amo Motulsky, “Drug Reactions, Enzymes, and Biochemical Genetics," 
JAMA 165 (1957): 835-837; F. Vogel, “Moderae Ptobleme der Humangenc- 
tik," Ergebnisse der inneren Medim und Kinderheilkunde 12 (1959): 52- 
125; Kalow, Pharmacogenedcs. 

11. For the slow development, see Werner Kalow, “Pharmacogenetics; Past and 
Future," Ufe Sciences 47 (1990); 1385-1397. On malignant hyperthermia, 
see B. A. Britt, W. G. Loche^ and W, Kalow, “Hereditary Aspects of Malig¬ 
nant Hyperthermia,” Clinical Pharmacology and Therapeutics 16 (1969): 
89-98. For a twin study, see E. S. Vescll and J. G, Page, “Genetic Control of 
Drug Levels in Man: Phenylbutazone," Science 159 (1968); 1479-1480. 

12. For a review of drug metabolism, see Richard Weinshilboum, “Inheritance 
and the Drug Response," New England Journal of Medicine 348 (2003); 
529-537. For the P450 system and its history, see Bernard B. Brodie, Julius 
Axelrod, Jack R. Cooper; et al., “Detoxification of Dn^ and Other Foreign 
Compounds by Liver Microsomes,” Science 121 (1955): 603-604; and A. H. 
Conney, “Induction of Drug-Metabolizing Enzymes; A Path to the Discovery 
of Multiple Cytochromes P450,” Annual Review of Pharmacology and Toxi¬ 
cology 43 (2003): 1-30. 

13. The growA of the field can be timed by searching Web of Science for titles 
that include “pharmacogenetics” or “pharmacogcnomics.” Between 1961 
and 1996 somewhere between 1 and 16 articles appeared each yean This 
grew to 17 in 1997,33 in 1998,47 in 1999,104 in 2000,201 by 2003, and 
320 by 2008. Search performed October 8,2011. 

14. Collins, “Medical and Socotal Consequences,” 33. For a diwmssion of tacrine, 
see Adam M. Hcdgecoe, “Pharmacc^pietics as Alien Science: Alzheimer*s 


425 



q^ljgJI Uljimttiil 


Disease. Core Sets, and Expectations.” Social Studies of Science 26 (2006): 
723-752. 

15. W. E Evans and M. V. Relling, "Pharmacogenomics: Translating Functional 
Genomics into Rational Therapeutics.” Science 286 (1999): 487-491, quota¬ 
tions at 48E 487, and 488. 

16. William E, Evans and Howard L. McLeod, ”Phannacpgenomic8—Drug Dis¬ 
position. Drug Targets. Side Effects,” New Btgland Journal of Medicine 348 
(2003): 538-549, quotations at 538,538, and 546. Altfaou|^ the inherited 
Sequent may be stable over a lifetime, levds of gene expression do vary 
sabstandally over a lifedme, offen in response to envinmmental exposures. 

17. Weinshilboum, "Inberkanoe and the Drug Response,” 535-536,529. 

18. Liewei Wing. Howard L McLeod, and Richard M.Wdinshilboum. ”Genom- 
ics and Drug Respcmse,” New England Jotmud of Medicine 364 (2011): 
1144-1153, at 1144. 

19. W. Gregory Feoo, Alan E Guttmachei; and Francis S. Collins. ”Genomic 
Medidne—An Updated Primei^” New Engkmd Journal of Medicine 362 
(2010): 2001-2011, at 2001. 

20. Evans and Relling, "Pharmacogenomks,” 490. 

21. Allan D. Roses, “Reducing Pipeline Attrition in Clinical Development via 
Pharmacogenomics,” Drug Discovery and Development 6 (August 2003): 
15. 

22. Wai^ McLeod, and Weinshilboum, “Genomics and Drug Response,” 1151. 

23. Hamburg and Collins, “Padr to Personalized Medicine,” 302,303-304,304. 

24. “Table of Phatmacc^enomics Biomarkers in Drug Labds,” http://www.fda 
.gov/Drugs/ScienceRe8earch/ResearchArea$/%20Pharmacogenetics/ucm 
083378.htm. The March figure is an increase from 81 on August 2011. 

25. Vannus, “Ten Years On,” 2029,2028,2029. 

26. The most sustained social science analysis of pharmacogenomics has been 
provided by Adam Hedgecoe. In a book and a series of artides he has high- 
Ug^ted many aspects of the promised revolution. He has shown how re¬ 
searchers massage the dietoric of expectations to deflect pharmaccgenomic 
attention away from the usual ediical concerns that have complicated gene¬ 
tic medicine: Adam M. Hedgecoe and Paul Martin,,“The Drugs Don’t Work: 
Expectations and the Shaping of Pharmacogenetics,” Social Studies of Sci¬ 
ence 33 (2003): 327-364; Hec^ecoe, The Politics of Personalized Medicine: 
Pharmacogenetics in the Clinic (Cambridge: Cambridge University Press, 
2004). He has traced die shift from pharmacogenedcs to pharmacogenomics 
as an example of researchers’ efforts to capitalize on die hype that sur¬ 
rounds the Human Genome Project: Hedgecoe, “Terminology and the Con¬ 
struction of Scientific Disciplines.” He h^ used the example of tacrine for 
Alzheimer’s disease to show how misunderatandii^ of potential efficacy 
propagate outside the core set of researchers and contribute to frdse expecta¬ 
tions of pharmacogenomic prospects in die media and general public: Hedge¬ 
coe, “Pharmacogmetics as Alien Sdoice.” His work, as a whole, helps answer 
wdiy pl^rmacc^netics became popular in die lam 1990s and early 2000s in 
the absence of usefiil clinical technolc^i^ Its early success depended on 


426 



UJUUotgAjI 


promises and e]q>ectation8 of future value. Why did enthusiasm among clini¬ 
cians not matxh that of scientists? Myriad "socioeihkal factors’* left clinicianfi 
ambivalent about the cost and utility of (^lamiacogenetici evn as fimders, 
regulators, and pattmti remained aidiusiastic. See Hedgecoe, ’’From Resis¬ 
tance to Usehilnm: Sodolc^ and the Ginical Uses of Genetic Tests,” BioSo- 
deties 3 (2008): 183-194; and Hedgecoe, “Bioethics and the Reinforcement of 
Sodo-tedhnkal Expectatmns,” Social Studies of Science 40 (2010); 1^3-18^. 

27. Hamburg and Collins, “Patib to Personalized Medicine,” 301. 

28. ’Vhrnuis, “Ten Years On,” 2029. 

29. Nina P. Payntei^ Daniel 1. Chasman, Guillaume Pari, et al., “Association be¬ 
tween a Literature-Based Genetic Risk Score and Cardiovascular Events in 
Women,” JAJMA 303 (2010): 631-637; Wade, “Decades Lately Genetic Map 
Yields Few Cures.” 

30. For nelfbiavir and tacrine, see Evans and McLeod, “Pharmacogenomics.” For 
clopidogrel, see Wing, McLeod, and Weinshilboum, “Genomics and Dn% 
Response ” 

31. Hamburg and Collins, “Padi to Perscmalized Medicine,” 303; Wang, McLeod, 
and Weinshilboum, “Genomics and Drug Response,” 1151. 

32. Collins, “Medical and Societal Consequences,” 35. 

33. Robert B. Diasio, Troy L. Beavers, and John T. Carpenter; “Familial Defi¬ 
ciency of Dihydropyrimidine Dehydrogenase: Biochemical Basis for Familial 
Pyrimidinemia and Severe 5-HuorouracU-Induced Toxicity,”/ottmn/ of Ctin~ 
icai Investigc^OH 81 (1988): 47-51; Weinshilboum, “Inheritance and the 
Dri)^ Response,” 533. 

34. Eugene Y. Krynetski and "HinUiam E. Evans, “Pharmacogenetics of Cancer 
Therapy: Getting Personal,” American Journal of Human Genetics 63 
(1998): 11-16. 

35. William E. Evans, Mary V. Relling, John D. Rodman, et at., “Conventional 
Compared with Individualized Chemotherapy for Childhood Acute Lym- 
phoblastk Leukemia,” Hew England Journal of Medicine 338 (1998): 499- 
505. A similar benefit was not seen when they tested clearance and then indi¬ 
vidualized the dosages of teniposide or cytarabine. 

36. For the promise of gene chips, see Evans and Relling, “Pharmact^enomics,” 
491. For the results, sec Qiing-Hon Pui, Mary V. RelUi^ and James R. 
Dowling, “Acute Lympfaobbstic Leukemia,” New England Journal of Medi¬ 
cine 350 (2004): 1535-1548. 

37. This story has now b<^ told many times. The followii^ narrative was de¬ 
veloped hrom David G. Savage and Karen H. Antman, “Imatinib Mesyl¬ 
ate— A New Oral Targeted Therapy,” New England Journal of Medicine 
346 (2002): 683-693; Hamburg and Collins, “Path to Personalized Medi¬ 
cine,” 303 (table); Siddhartha Mukheriee, The Emperor of All Maladies: A 
Biography of Cancer (New York: Scribnei; 2010), 430-440; and Ultan Mc¬ 
Dermott, James R. Downing, and Michael R. Stratton, “Genomics and the 
Continuum of Cancer Care,” New England Journal of Medicme 346 (2011): 
340-350, at 343. 

38. Wang, McLeod, and Weinshilboum, “Genomics and Drug R^ponse.” 


427 





39. Mtrda Angell, Tht Truth about Drug Companias: How They Deceive Vs 
and What to Do about It (New York: Random HousC} 2004), 62-64; 
Mukherjee, En^eror ofAU Maladies^ 43(M40. 

40. Robin K. Kelley and Alan P. Venook, "Nonadherence to Imadnib during 
an Econpmic Downturn,” New England Journal of Medicine 363 (2010): 
596-598. 

41. McDen]K>tt, Downing, and Stratton, "Genomics and the Continuum of Can¬ 
cer Care," 349. 

42. For the St. Louis cancer genome, see Tunothy J. Ley, Elaine R. Mardis, Li 
Ding, et al., ”DNA Sequencing of a Cyto^netically Normal Acute Myeloid 
Leukemia Genome,” Nature 456 (2008): 66-72. For the lung canceq see Erin 
D. Pleasance, jnUlip J. Stephens, Sarah 0*Meara, et al., *A SmaU-Cetl Lung 
Cancer Genome wii^ Complex Signatuies of Tobacco Exposure,” Nature 
463 (2010): 184-190. For the melanoma, see Erin D. Pleasance, R. Keira 
Cheetham, niilip J. Stepheiu, et al., ”A Comprehensive Catalogue of Somatic 
Mutations from a Human Cancer Genome,” Nature 463 (2010): 191-196, 
quotation at 195. 

43. Guruprasad P. Aithal, Christopher P. Day. Patrick J. L. Kesteven, et a!., "As¬ 
sociation of Polymorphisms in the Cytochrome P450 CYP2C9 with Wa^ 
farin Dose Requirement and Risk of Bleeding Complications,” Lancet 353 
(1999): 717-719; International Warfruin Pharmacogenetics Consortium, 
"Estimation of Warfarin Dose with Clinical and Pharmao^enetic Data,” 
New England Journal of Medicine 360 (2009): 753-764; Robert S. Epstein, 
Thomu P. Moyei^ Ronald E. Aubert, et al., "Warfarin Genotyping Reduces 
Hospitalization Rates,” Journal of the American College of Cardiology 55 
(2010): 2804-2812; Wang, McLeod, and Weinshilboum, "Genomics and 
Drug Response,” 1145. 

44. For warfarin pharmacogenomics, see Aithal et al, "Association of Polymoi^ 
phisms”; and Grant R, Wilkinson, "Drug Metabolism and Variability among 
Patients in Drug Response,” New England Journal of Medicine 352 (2005): 
2211-2221, at 2219. For warfarin as an exemplai; see Howard L. McLeod, 
“Pharmacogenetics: More than Skin Deep,” Nature Genetics 29 (2001): 
247-248; Weinshilboum, "Inheritance and the Drt^ Response.” 

45. Roberto Padrint and Mariano Ferrari, “Pharmacogenetics," New England 
Journal of Medicine 248 (2003): 2041. This letter was published in re¬ 
sponse to Weinshilboum’s 2003 review to dampen the enthusiasm that he 
fostered. 

46. hatemational Warfarin Pharmacogenetics Consortium, "Estimation of War- 
frtrin Dose,” 754; Wang, McLeod, and Weinshilboum, "Genomics and Drug 
Response,” 1145, 

47. International Warfarin Pharmacogenetics Consortium, "Estimation of War¬ 
farin Dose,” 760. 

48. J. Woodcodc, “Assessii^ the Clinical Utility of Diagnostics Used in Drug 
Therapy,” Clinical Pharmacology and Therapeutics 88 (2010): 765-773, es¬ 
pecially 770. 


428 





49. The 2009 decisi<Mi: Andrew Pollack, "Gene Teat for Warfotin la Rebuked,” 
New York Times, May 4, 2009. The 2010 reviaion: Wang, McLeod, and 
Weinahilboum, “Genomics and Drug Response,** 1146. The comparative ef- 
foctivenesi trial: Epstein et al., “Warforin Genotypii^ Reduces Hospitaliza> 
don Rates.** 

50. Wuog, McLeod, and Weinahilboum, “Genomics and Drug Response,* 
1146-1147. 

51. Joseph P. Kitzmillen David K. Groen, Mitch A. Phelps, et al., “Pharmacoge* 
nomk Teadng: Relevance in Medical Practke,” CtMland Clinic Qnarterfy 
78 (2011): 24^-257, at 247-248,248. 

52. Ibid., 248; B. Nhi Beasley, Ellis P. Ungei; and Robert Temple, “Anttcoagulant 
Ppdona—Why the FDA Approved a H%ker biit Not a Lower Dose of Dabi- 
gatran,* New England Jotmial of Madkine 364 (2011): 1788-1790. 

53. For the develt^ment of codeine phiuniacogettomka, see J. Deameules, M.-P. 
Gascon, P. Dayei^ et al., “Impact of Environmental and Genetk Factors on 
Codeine Analgesia,* EMropean fosmud ofQmkdi Pharmaeology 41 (1991): 
23-26; and Yvan Gasche, You^f Daali, Marc Fathi, et al., “Codeine Intoxi¬ 
cation Associated edth Ultrarapid CYP2D6 Metabolism,* New England 
Journal ofMeSdna 351 (2004): 2827-2831. For the commentary, see Evans 
and Relling, “Pharmacogenomks,* 489. 

54. Gasche et al., “Codeine Intoxication,* 2827. 

55. Evans and Relling, “Pharmacogenomics*; Weinahilboum, “Inheritance and 
die Drug Response*; Nuffield Council on Bioethics, Pharmacogenetics: Ethi~ 
cal Issues (London; Nuffield Council on Bioethics, 2003); \(Uuon, “Drug 
Metabolism and Variability.* ^ 

56. For instance, it is not mentioned in Evans and McLeod, “Pharmacogenom- 
ics,* or Wai^ McLeod, and Weinshilboum, “Genomics and Drug Response.* 

57. For the Toronto infant, see Gideon Koren, James Cairns, David Cfotayat, 
et al., “Pharmacogenetics of Motidiine Poisoning in a Breastfed Neonate of 
a Codeine-Prescribed Modiei;” Lancet 368 (2006): 704. For the posttonsil¬ 
lectomy deaths, see Ulrike M. Stamei; Lan Zlhang, and Frank StUbet; “Person¬ 
alized Therapy in Pain Management: Where Do We Stand?,* Pharmacoge¬ 
nomics 11 (2010): 843-864, at 845. For the FDA*s decision, see Kitzmiller et 
al., “Pharmacogenomic Tesdo^* 253. 

58. Stameiv Zhang, and Sttibei; “Personalized Therapy in Pain Management,” 
859. 

59. The following narrative is adapted from Jonathan Kahn, “How a Drug Be¬ 
comes ‘Ethnic’: Law, Commerce, and the Production of Racial Cat^ories in 
Medicine,” Yale Journal of Heidth Policy, Law, and Ethics 4 (2004): 1-46; 
Pamela Sankar and Jonathan Kahn, “BiDil: Race Medicine or Race Market¬ 
ing?,” Health Affairs (2005): Web exclusive W5-455-W5-463, http://content 
JicaMiaf£airs.org/content^early/2005/10/ll/hlthaff.w5.455; Jonathan Kahn, 
“Exploiting Race in Drug Development: BiDU’s Interim Model of Phanna- 
cogenomics," Social Studies of Science 38 (2008); 737-758; and Gregory M. 
Dorr and David S. Jones, “Facts and Fictions: BiDil and die Resurgence of 


429 



cmljgj) uljiin6'i)l 


Racial Medicine," Jottmal of Law, Medicine and Ethics 36 (2008): 

443.449, 

60. “BiDil” (approved FDA labeling information), June 2005, http://www.ac 
ce$adata.fda.gov/drugiatfda^docs/label/2005/0207271bl.pdf. 

61. For problems with the evidetKe, see G. T. H. Ellison, J. S. Kauhnan, R. F. 
Head, et ah, “Flaws in the U.S. Food and Drug Administration’s Rationale 
for Supporting the Development and Approval of BiDil as a Treatment for 
Heart Failure Only in Blati Patients,” Journal of Lau^ Mediane and Edtics 
36 (2008): 449^57. For Ihskegee in the background, see Susan M. Rcverby, 
“‘Special Treatment’; BiDil, TViskegee. and the Logic of Race,” Journal of 
Law, Medicine and Ethics 36 (2008); 478-484. For NitroMed’s funding, see 
Keith j. Winstein, "NAACP Presses U.S. on Heart Drug," Wall Street Journal, 
January 25,2007, A20} Anne Pollock, “Medicating Race: Heart Disease and 
Durable Preoccupations with Ditterence" (PhD diss., MIT, 2007), 242-305; 
and “Exploiting Race in Drug Development," 750-751. For patent 
exploitttion, see Kahn, “How a Drug Becomes ‘Ethnic’"; and Kahn, “Ex¬ 
ploiting Race in Drug Developnent.” 

62. Observations by the author at the conference “Race, Pharmaceuticals, and 
hdedical Technology,” Center for the Study of Diversity in Science, Technol¬ 
ogy, and Medicine, Massachusetts Institute of Technology, April 7,2006. See 
also Pollock, “Medicating Race,” 306-311; and Dorothy E Roberts, “Is 
Race-Based Medicine Good for Us? African American Approaches to Race, 
Biomedicine, and Equality," Journal of Law, Medicine and Ethics 36 (2008): 
537-545, especially 540-541. 

63. For Puckrein’s defense, see Gary Puckrein, “BiDil: From Another Vantage 
Point," Health Affairs 25 (2006): W368-W374, at W373, http;//content 
.hcalthaffeiirs.otg/contcnt/25/5/w368.fuil.pdf. The strategy of using race in 
the m eantime is described in Richard Tutton, Andrew Smart, Paul A. Mar¬ 
tin, et al., “Genotyping the Future: Scientists’ Expectations about Race/ 
Ethnicity after BiDil,” Journal of Law, Medicine and Ethics 36 (2008): 
464-470. 

64. For the fate of BiDil, see Dorr and Jones, “Facts and Fictions." For Ni¬ 
troMed’s layoffs, see David Armstrong, “NitroMed Halts Sale of Drug,” 
Wall Street Journal, January 15,2008. 

65. For the search, see “Researchers Identify Gene Variations That May Deter¬ 
mine Which Heart Failure Patients Are Likely to Benefit from Treatment 
with BiDil*,” Business Wire, March 13,2006; Keith Ferdinand, "Fix^-Dose 
Isosorbide Dinitrate Hydralazine: Race-Based Cardiovascular Medicine Ben¬ 
efit or Mirage?,”/owma/ of Law, Medicine and Ethics 36 (2008): 458-463, 
especially 460-461. For NitroMed’s hopes, see Jane Krameii quoted in Tuma 
Ray, “HHS Draft Report Suggests Genetic Test for BiDil; NitroMed Does 
Not Rule Out Dx,” Pharmacogenomics Reporter, April 4,2007, http://www 

.genomeweb.com/dxpgx/hhs-draft-report-suggests-genetic-test-bidil-ni 

tromed-does-not-rule-out-dx. 

66. Dennis M. McNamara, S. William Tam, Michael L. Sabolinski, et al., “Endo¬ 
thelial Nitric Oxide Synthase (NOS3) Polymorphisms in African Americans 


430 



UiU}l9i^l 


with Heart Failure: Results-from the A-HeFT Trial,**/oMma/ of Cardiac Fail¬ 
ure 15 (2009): 191-198, quotations at 192,196. 

67. Jones, **How Peiscmalizect MedUdne Became Genetic, and Racial.** 

68. Evans and Relling, ^Pharmacogenomics,** 488. For race in other reviews, see 
McLeod, "Hiarmacogenetics,** 247; Evans and McLeod, **Phannacogenom- 
ics,** 542, 547; Nuffield Council on Bioedilcs, Fharmaix>gertetics! Esteban 
Gonzilez Bur^ard, Elad Ziv, Natasha Coyle, et al., '*The Importance of 
Race and Ethnic Background in Biomedical Research and Clinical Practice,’' 
New Eyland Journal of Medicine 348 (2003): 117(V-U75, especially 1173; 
and Wilkinson, "Drug Metabolism and Variability," 2217. For a popular 
manifestation of this, see Sally Satel, "I Am a Racial Pn^tling Doctor: IBness 
Isn’t Colorblind. So Why Is It Taboo for Doctors to Take Note of a Patient*6 
Race?," New York Ttmee Afogncfoe, May 5,2002,56-58. For a critique, see 
David S. Jaws and Roy H. Pedis, "Pharmacogenetics, Race, and Psycfcuatry," 
Harvard Review ofFtychitory 14 (March-Aptil 2006): 92-108. 

69. For Wood’s claim, see Alastair J. J. Wood, "Racial Differences in the Re¬ 
sponse to Drugs—Pointers to Gcuedc Diffenmces," New En^^and Journal of 
Medicine 344 (2001): 1393>-1395, at 1395. For die contrastittg result, see 
Hong-Guang Richard B. Kim, Alastair J. J. Wood, et al., "Molecular 
Basis of Ethnic Differences in Drug Disposition and Balance," Annual Re¬ 
view of Pharmacology 41 (2001): 815-850, at 818. 

70. Ashwini R. Sehgal, "Overlap between Whites and Blacks in Response to An- 
dhypertensive Drugs," Hypertension 43 (March 2004): 566-572, espedaUy 
571. 

71. For the rise in patents, see Jonathan Kahn, "Race-ing Patents/Patenting Race: 
An Emerging Political Geography of Intellectual Property in Biotechnology," 
Iowa Law Review 92 (2007): 353-416. For the Nike Air Native, see Richard 
Lyons, "The Curious Return of 'Race* in 2007," NatNews, December 24, 
2007, http://groups.yahoo.o>m/group/Nad^ews/me8sage/46469; and "Nike 
N7 Sport Summit," http://niken7.com/n7-event/nike-n7-sport-6ummit/. For 
the durable pieoocupadon, see Pollock, "Medicating Race." 

72. Feero, Guttmachei; and Collins, "Genomic Medicine," 2001. 

73. This has already happened when Britain’s National Health Service has tried 
to limit access to expensive therapies if the benefit is small or unclear. See 
Robert Stetnbrook, “Saying No Isn’t NICE—The Travails of Britain’s Na¬ 
tional Institute for Health and Clinical Excellence," New England Journal of 
Medicine 359 (2008): 1977-1981. 

74. McDermott, Downing, and Stratton, “Genomics and the Continuum of Can¬ 
cer Care,” 344. 

75. Peter Upton, preface to Nuffield Council on Bioethics, Pharmacogenetics, v. 

76. Nuffield Coundf on Bioeditcs, Pharmacogenetics, xiii. 

77. For early recognition of the problem, see D. N. Mohlei; D. G. Wallin, and 
£. G. Dreyfus, "Studies in the Home Treatment of Streptococcal Disease: I. 
Failure of Patients to Take Penicillin by Mouth as Prescribed,” New En¬ 
gland Journal ofMedidne 252 (1955): 1116-1118. For the first influential 
review, see Haynes and Sackett, Compliance in Health Care. For a recent 


431 



qjjljgJI uljlilloDI 


assesunent, see L Osterberg and T. Blaschke, ^'Adherence to Medication,” 
Natf England Journal of Medicine 3S3 (2005): 4S7-497. 

78. NuSeld Ck>uiidl on Bioethics, fharmacr^etudcs, xx. 

79. Soren Holm, "Hunnacogenetics, Race and Global Injustice,” Developing 
World Bioedrics 8 (2008); 82-88. See also Nuffield Council on Bioeducs, 
Phamuuogeneticst xiii. 

80. Varmus, “Ten Years On,” 2029. 

1. L. Zendetland, Measurntg Minds: Hettry Herbert Goddard and the Ori^ 
of American InteUtgence Testily (Cambridge: Cambridge University Press, 
1998); H. H. Goddard, The KaBikak Ramify; A Study in the Heredity of 
Feeble-Mindedness (New York: Macmillan, 1912); R. Dugdale, Theji^es: A 
Study in Eeuperismt Disease, and Heredity (New York: G. P. Putnam’s Sons, 
1877). 

2. Zenderland, Meamrmg Mmds, 331. 

3. H. Garrett and H. Bonnoi; General Psyihology (New York; Mac m illa n , 
1961). 

4. P. A. Jacobs, M. Brunton, N. M. Melville, et aL, ”Aggce8sive Behavioi; Men¬ 
tal Sub-normaUty and the XYY Male,” Nature 208 (1965): 1351-1352. 

5. E. Engel, “The Making of an XYY," American Journal of Mental Defidency 
Research 77 (1972): 123-127. 

6. D. S. Botgaonkar and S. A. Shah, “The XYY ChromostHne Male—or Syn¬ 
drome,” Progress in Medical Genetics 10 (1974): 135-222. 

7. R A.Witkin,S. A.Mcdnick,F.Schul8ingeivctal.,“Ctimii»lityinXYYand 
XXY Men,” Science 193 (1976): 547-555. 

8. P. A. Jacobi, “The "VITilliam Allan Memorial Award Adcbess: Human Popula¬ 
tion Cytc^etics; The First Twenty-fi^e Years,” American Journal of Human 
Genetics 34 (1982): 689-698. 

9. M. J. Gotz, E. C. Jdmstone, and S. G. Ratcliffe, “Criminality and Antisocial 
Behavior in Unselected Men with Sex Chromosome Abnormalities,” Psycho¬ 
logical Medicine 29 (1999); 953-962, at 953,958. 

10. K. Royce, The XYY Man (New York: Avon, 1973). 

11. J. Q. Wson and R. J. Herrastrin, Crime and Human Nature (New York: 
Simon and Schuster 1985). 

12. R. Pycritz, H. Schreiei; C. Madansky, et al, “The XYY Male: The Making of 
a Myrii,” in Biology as a Socud Weapon, ed. Ann Arbor Science for the Peo¬ 
ple (Minneapolis: Bmgess, 1977), 8^100. 

13. Hastings Ctmtei; “The XYY Controversy: Researching \^olcncc and Gene¬ 
tics,” Hastings Censer Report Special Supplement, 1980, http://www.istor 
,org^stablc/3S60454. 

14. H. G. Brunneii M. Nelen, X. O. Breakcfield, et al., “Abnormal Behavior As¬ 
sociated with a Point Mutation in the Structural Gene for Monoamine Oxi¬ 
dase A,” Sctence 262 (1993): 578-583; H. G. Brunnei; M. R. Nelen, P- van 
2^dvoort, et al., “X-Unked Borderline Mental Retardation with Prominent 


432 





B^vioril DUturbancc: Phenotype, Genetic Localization, and Evidence for 
Disturbed Monoamine Metabolism," Amtrican Journal of Human Genetics 
52 (1993): 1032-1039. 

15. V. Morell, “Evidence Found for a Possible *Aggression Gene,’ ” Scienee 260 
(1993): 1722-1723. 

16. G. Cowley and C. Hall, “The Genetics of Bad Behavioii’* Newsweek, No¬ 
vember 1,1993,57. 

17. W. Herbert, "Politics of Biology: How the Nature vs. Nurture Debate Shapes 
Public Policy and Our View of Ourselves," U.S. News and World Report, 
covei; April 21,1997. 

18. E. Fclsenthal, "Man’s Genes Made Him Kill, His Laviryers Claim," Wall 
Street Journal, November 1,1994, Bl, B5. 

19. S. Blakesl ee , "Genetic Questions Are Sending Judges Back to Classroom," 
New York Times, July 9,1996, Cl, C9. 

20. A. Caspi, J. McClay, T. E. Moffitt, et al., "Role of Genotype in the Cycle of 
Violence in Maltreated Children," Science 297 (2002): 851-854. 

21. C. Morris, A. Shen, K. Pierce, et al., "Deconstructing Violence," GeneWatch 
20 (2007): 3-10; Z, Prichard, A. MacKinnon, A. F. Jom, et al., “No Evidence 
for Interaction between Af AOA and Childhood Adversity for Antisocial Be¬ 
havioii" American Journal of Medical Genetics 147B (2008): 228-232. 

22. C. Benbow and J. Stanley, "Sex Differences in Mathematical AbiUty; Fact or 
Artifact?," Science 210 (1980): 1262-1264. 

23. G. B. Kolata, "Math and Sex: Are Girls Bom with Less Ability?," Science 210 
(1980): 1234-1235. 

24. "The Gender Factor in Math: A New Study Says Mal^ May Be Naturally 
Abler than Females," Time, December 15,1980,57. 

25. D. A. Williams and P. King, “Do Males Have a Math Gene?," Newsweek, 
December 15,1980,73. 

26. B. Beckwith, “He Man and She Woman: Cosmo and Playboy Groove on 
Genes," Cohmtbia Journalism Review 12 (1982): 48-51. 

27. J, Beckwith, “Gender and Math Performance: Does Biology Have Implica¬ 
tions for Educational Policy?,"/o«r»a/ of Education 165 (1983): 158-174. 

28. Beckwith, “Gender and Math Performance." 

29. L H. Summers, “Remarks at NBER Conference on Diversifying the Science 
& Engineering Workforce,” Office of the President, Harvard University, Jan¬ 
uary 14,2005, http://www.president.harvard.edu/speeches/summers^005 
/nbenphp. 

30. D. J. Kernel, “Sociologist Cited by Summers Calls His Talk ‘Uninformed,’" 
Harvard Crunson, January 14,2005, http:/Avww.thecrimsQn.com/articie.aspx 
?ref=505363. 

31. J. S. Hyde and J. E. Mertz, “Gendei; Culture, and Mathematics Perfor¬ 
mance,” Proceedings of the NatioruU Academy of Sciences of the United 
States of America 106 (2009): 8801-8807; R. Monastersky, “Primed for 
Numbers," Chronicle of Higher Education, March 4, 2006, Al; L. Brody 
and C. Millis, “Talent Search Research: What Have We Leam^?,” High 
Ability Students 16 (2005): 97-111. 


433 



uIjJjjuuclUI 


32. L. Guiso. R Monte, P. Sapienza. et al., “Diversity, Culture. Gcndeii and 
Math,” Science 320 (2008): 1164-1165; B. A. Nosek, R L. Smyth, N. Snram, 
et al., “National Differences in Gender-Science Stereotypes Predict National 
Sex Differences in Science and Math Achievement,” Proceedings of the Na¬ 
tional Academy of Sciences of the United States of America 106 (2009): 

10593-10597. ^ ^ 

33. P. D. Evans, S. L. Gilbert, N. Mckel-Bobrov, et al., “Mwrocephalm^ a Gene 

Regulating Brain Size, Continues to Evolve Adaptively in Humans," Science 

309 (2005): 1717-1720. ^ cu 

34. M. Balter “Evolution; Are Human Brains Still Evolving? Bram Genes Show 

Signs of Selection," Science 309 (2005); 1662-1663. 

35. N. Wade, “Brain May Still Be Evolving, Studies Hint," New York 

September 9, 2000, http://query.nytimes.com/gst/fuUpagc.htmiPrc8-9B01 
ElDE1331F93AA3575AC0A9639C8B638csec-health; R. KotiUak, “Two 

Evolving Genes May AUow Humans to Become Smarmi;" Baltimore Son, 

September 9,2005, Telegraph Section. 3A. 

36. J. Derbyshire, “The Spectre of Difference," National Remew Ordme, November 

7,2005, http://vww.johnderby8hire.com/Opinions/HumanScience8/8pccter 

ofdifference.htm. 

37. M. “Human Brains Enjoy Ongoing Evolution," New Scie»ftst, Sep¬ 
tember 9, 2005, http;//www.newscienti8t.cora/article/dn7974-human-brams 
-^nioy-ongoing-evolution.html. 

38. N.Timpren, J. Heron, G. D. Smith, et al.,“Comment onPapm 

et al. and Mekel-Bobrov et al. on Evidence for Positive Selection of MCPHl 
and ASPM,”Sc«wce 317 (2007): 1036. ^ . 

39. N. Mekel-Bobrov, D. Posthuma, S. Gilbert, et al., “The Ongoing Adaptive 
Evolution of ASPM and Microcephalin Is Not Explained by Increased Intel¬ 
ligence,” Human Molecular Genetics 16 (2007): 600-608; J. P. Rushton, 
P A Vernon, and T. A. Bons, “No Evidence That Polymorphisms of Brain 
ReguUtot Genes MicrocephMn and diPM At* Ass^trf with 
Mental Ability, Head Circumference or Altruism,” Biology Letters 3 (200/): 

157-160. . ^ . . 

40 M Baker: “Bruce Lahn Profile: Links between Bram Genes, Evolution, and 

* oignitionChaUenged," Science 314 (2006): 1872; A. Regalado “Head Exam¬ 
ined: Scientist’s Study of Brain Genes Sparks a Backlash," Wail Stre^Jourr^, 

June 16,2006,http-.//online.wsj.com/article/SBU5040765329081636.html. 

41. S. J. Gould, “A Positive Conclusion,in The Mismeasure of Man, 2nd ed. 

(NewYork:W. W.Norton, 1996),351-353. v i. 

42, C. Dean, “Groups CaU for Scientists to Engage the Body Politic, New York 

Times, August 8,2011, Dl. 

1. Theodosius Dobzhansky, “Biology, Molecular and Organismic,” American 
Zoologist 4 (1964): 449. 


434 



liUolgJtJI 


2. See John P. Jackson Jn and Nadine M. Weidman, Race^ Racism, and Science: 
Socia/ Impact and Interacthn (Sanu Barbara, CA: ABC-CUO, 2004); M. 
Susan lindee, Suffering Made Real: American Science and the Survivors at 
Hiro^ima (Chicago: University of Chicago Press, 1994). 

3. See Mike Fortun, Promising Genomics: Icehmd and deCODE Genetics in a 
World of Speculation (Berkeley: University of California Press, 2008). 

4. These categories are common, but Sandra Soo>Jin Lee is exploring how they 
work for 23andMe in her ongoing study of race and distributive justice in 
pharmacogenomics research. See also Barbara A. Koenig, Sandra Soo-Jin 
Lee, and Sarah S. Richardson, eds., Revisiting Race in a Genomic Age (New 
Brunswick, NJ: Rutgers University Press, 2008). 

5. htQ)://www.gddna.coin/ancestral>or^tns-dna'ancestry.html. 

6. A flurry of scholarly and medical analysis of DTC genetic testing has ap¬ 
peared over the past few years, including work by a few social scientists and 
ocher scholars who have begun to explore this phenomenon in persuasive 
ways. See, for example, Alison Harvey, ^‘Genetic Risks and Healthy Choices: 
Creating Citizen-Consumers of Genetic Services through Empowerment and 
Facilitation,’' Sociology of Health and Illness 32 (2010): 365-381; Paula 
Sakko, Mathew Reed, Nicky Britten, et al., “Negotiating the Boundary be¬ 
tween Medicine and Consumer Culture: Online Marketing of Nutrigenedc 
Tests,” Social Science and Medicine 70 (2010); 744-753; T. Caulfield, N. M. 
Ries, P. N. Ray, et al., “Direa-to-Consumer Genetic Testing; Good, Bad or 
Benign?,” Clinical Genetics 77 (2010): 101-105; Amy L. McGuire, Christina 
M. Diaz, Tao Wang, et al., “Social Networkers* Attitudes toward Direct-to- 
Consumer Personal Genome Testing,” American Journal of Bioethics 9 
(2008): 3-10; and J. P. Evans, “Recreational Genomics: What’Ss in It for 
You?," Genetics in Medicine 10 (2008); 709-710. 

7. Their respective websites are 23andMe, https://www.23andme.com; Navi- 
genics, http://www.navigenic8.com; and deCODEme, http://decodedia^os 
tics.com/. See Wayne Hail and Coral Gartnei; “Direct-to-Consumer Genome- 
Wide Scans: Astrologicogenomics or Simple Scams?,” American Journal of 
Bioethics, 9 (2009): 54-56; first published online, June 1,2009, http;//dx.doi 
.ofg/10.1080/15265160902894021. 

8. United States Federal Trade Commission, “At-Home Genetic Tests: A 
Healthy Dose of Skepticism May Be the Best Prescription,” 2006, http:// 
www.ftc.gov/bcp/edu/pubs/consumer/healdi/hea02.shtm. On state re¬ 
sponses, see R. Langreth, “California Orders Stop to Gene Testing," Forbes, 
June 14, 2008, http://www.forbes.eom/2008/06/14/stop-gene-testing-bi2 
-healthcare-cz_rL0614genetest.htnil; and R. Langreth and M. Herpes 
“States Crack Down on Online Gene Tests,” Forbes, April 17,2008, hop:// 
www.forbes.com/2008/04/17/genes-regulation-testing-biz-cx_mh_bl 
_0418genes.htinl, 

9. The announcement of the Walgreens plan on May 11 was quickly fol¬ 
lowed by a retracdon on May 13, a sequence of events'that captured the 
uncertainty, ambiguity, and market stakes surrounding DTC testing. For 


435 



uli^UiloUl 


a legal analyiw of these events, see Dan Vorhaus, “FDA Puts the 
on PathTOV-Walgreens Pairing: Next for DTC? “ May 13, 20W, 

http;//www.genomic8lawrcport.coni/indcx.php/2010/05/13/fda-putB-Ae 

-brakes-<>n-pathway-walgrecnB-pairing-whats-iiext-for-dtc/. 

10. See Waxman’S announcement and at http://enetgycommerceJious^windex 

.php?option«a)m.contcnt6cview««rtide8cid-2009:comniittee-invei^ates 

-personal-genctic-testing-kit8&xatid«122:media.advisorie8«d*^^ 

which was held in a Marnott hotel tn Hyattsriie, ii^ aw avsMe at 

http://www.fda.gov/MedicalDevice8/NewsEvene8/WMfciboiwConforence8 

/ucm212830.htai. ^ . 

12. Vorhaiis’i law and genomics blog, http- 7 /www.genoniicalawt^et.aM^^ 
.php/category/bad^fda-ldt-regulation/, has coverage and links dwcribing 
die many remaining uncertainties and the mixed stakes in enhanced regula¬ 
tion of these tests. The FDA*s plans would lead to more comprehensive ove^ 

tight not only of genomics DTC testing but also of tests used in transpl:^^ 

medicine, all urine and alcohol testing, blood-clotting protein tests, and radi- 

doaar devices of some kinds. ... , . 

13 For a critical discussion of this argument, which the authors do not accept, 

’ see Christopher F. C. Jordens. Ian H. Kerridge, and GabricUe N Samuel. 
“‘Dirett-to-Consumer Personal Genome Testing: The Problem Is 
rance~It Is Market Failure," American Journal of Bioethics 9 (2009): 

13—15. 

14. A. E. Guttmachei; ML E. Porteous, and J. D. Mdnncy, “Eduating HealA 
Care Profewionais about Genetics and Genomics," Nature Reviews Gene^ 

8 (2007): 151; D. J. Huntei; M. J. Khoury, and J. M. Dra:^ “LetOng tiie 
cLmie out of the Botde-WiU We Get Our Wish?," New Bngjand Journal 

ofhU^dM 358 (2008): 105-107. - t t-.. 

15. Jotden8.Kmkige.uidSamud.*Di«*-to<k)i*iii»rPe^ 

ing," 13. See also W. Burke and B. M. Psaty, “Personalized Medicme m the 

Eraof Genoniks,"/AMA 298 (2007); 1682-1684. 

16 The GTR website is now operational at http://www.ncbi.nlm.nih.^v/^ 
The press release, “NIH Announces Genetic Testing Registry,” is on the NIH 

vwb8itc,htq>://wvw.nih.gov/news/healdi/mar2010/od-18.fatm. 

17. Seehtto://wvvw.ncbi.nlin.nih,gov/gtr/. . .. • i 

18. Ihis remarkable institution has never been the focm of a ^ous ^nad 
study by a scholar in the history of science, and although there inigM be is¬ 
sues of access and records, CoricU is certainly one possible ^t m the wb 
at which all post-1945 biological science intersects. See the description ot its 

collections at http*y/ccncoriell.org/. . , ™ . 

19. Adriana Petryna, Ufe Exposed: Biological Citizens after Chernobyl (Pnnee- 

ton, NJ: Princeton University Press, 2002). , « u- 

20. The calculation of the numbers of geneticists and astronauts is fcom^ Bobe^ 
“The Personal Genome; Genomics as a Medical Tool and Lifestyle Choiw 

(2009), http://thcpersottalgenome.coni/2007/12/:^ortage-of-gcneti(3sts-m- e 

-united-states/. Bobe notes that “for perspective, there are nearly as many 


436 



Ujliol9AJI 


professional astronauts in the world as theie are board certified geneticists 
that see patients in the United States. These 509 geneticists are not distrib¬ 
uted evenly across the United States. Four states have no physician-geneticists 
at all. California has the most, with 84.” 

21. Misha Angrist, “We Arc the Genes We’ve Been Waiting For; Ratfonal Re¬ 
sponses to the Gadiering Storm of Personal Genomics,” American Joumai of 
Bioethics Volume 9, Number 6-7, (2009): 30-31, at 31. See also Angrist, 
“Personal Genomics: Access Denied?,” Technology Review 111 (200$); 
98-99. 

22. For the ACCP position statement, see Barbara Ameer and Norberto Krivoy, 
“Diiect-to-Consumer/Patient Advertising of Genetic Testing: A Position 
Statement of the American College of Clinical Pharmacology,” Clinical Phar¬ 
macology 49 (2009): 886-888, at 888. See also J. Kaye, “The R^ulatioo of 
Direct-to-Consumer Genetic Tests,” Human Molecular Genetics 17 (2008): 
R180-R183. 

23. Jennifer Reardtm, personal communication, May 2010. 

24. Dorothy Nelkin and Susan Lindee, The DNA Mystique: The Gene as a Cul¬ 
tural Icon (New York; W. H. Freeman, 1995). 

25. Ameer and Krivoy, “Direct-to-Cmuumer/Patient Advertising of Genetic Test¬ 
ing,” 886. 

26. One of the more helpful analyses of cultural ccmceptions of high and low in 
American culture is Lawrence Levine, Highbrow/Lou^now: The Emergence 
of Cultural Hierarchy in America (Cambric^e, MA: Harvard University 
Press, 1988). 

27. ETC Group, “Direct-to-Consumer DNA Testing and the Myth of Personal¬ 
ized Medicine: Spit Kits, SNP Chips and Human Genomics,” ht^://www 
.scribd.eom/doc/8309349/DirecttoConsumer-DNA-Testing-and-the-Myth 
-of-Per8onalized-Medicine-Spit-Kits-SNP-Chips-and- Human -Ggnftmi<!f, 

28. Ancestral Origins DNA, http;//www.gtldna.com/ancestral-origin8-dna-an 
ce$try.html. 

29. ISOGG, http;//www.isc^.org/. 

30. Joanna Radin, “Consuming Identity: Direct-to-Consumer Marketing, Gene¬ 
tic Genealogy, and the Genographic Project” (master’s thesis. University of 
Pennsylvania, August 2007). 

31. Gisli Pdlsson, “Decode Mef Anthropology and Personal Genomics,” in “The 
Biological Anthropology of Living Human Populations; World Histories, 
National Styles, and International Networks,” Special Issue S5, Current An¬ 
thropology S3 (2012): S185-S195, at SI 85. 

32. The term “imagined community” was Benedict Anderson’s way of under¬ 
standing the modern state; sm Imagined Communities: Reflections on the 
Origin and Spread of Nationalism (New York; Verso, 1991). 

33. Eric Wolfs “people without history” arc described in his book Ewre^e 
and the People wititout History (Berkeley: University of California Press, 
1982). 

34. A PDF explaining the importance of ancestry testing to African Americans, 
by virture of the history of slavery, is on the website of Kitties's company, 


437 



q^lj9JluljiiJULiLUI 


Ancestry by DNA, at httpt/Zvin^w.africaimcestryxoiii/cmsdocunients/Ancestry 
„Tracingjnps.pdf. 

35. The CEPH samples arc described at http://www.cephb.fr/enAgdp^divcrsity 
.php. 

36. Ancestry by DNA, http://www.anccstrybydna.com/. 

37. Ibid. ‘ . u- , u- 

38. Genographk Project, http 8 ‘ 7 /gcnograpluc.nationa^grapluc.com/genograp!uc 
/participate.htmi. 

39. Nelkin and Lindee, DNA Mystique, 12. 

40. National Geographic, Migration Stories, “I Wish My Dad Was AUve to See 
the Results; He Would Have Been Stunned," http://migration-storic8.national 
geographic.con3/story/89. 

41. “Number of Ancestors in a Given Generation," http://dgmweb.net/Ancillary 
/OnE/NumberAncestors.html. 

42. The technical term is “pedigree collapse.” In its simplest form it refers to the 
fact that the many individuals in a hypothetical family tree are not distinct. 
A single individual may occupy multiple places in a family tree; ancestor 
trees are not binary but highly variable in their structure. When first cousins 
produce offepring togethei; a not-uncommon event in human history, the 
numb«r of great-grandparents collapses (four instead of eight). 

43. ISOGG, posted on January 1,2007, http* 7 /www.i 80 gg.org/. 

44. Family Tree DNA (a DTC DNA-testing company), http://www.faniaytreedna 

.com/testimonial8.aspx. 

45. Ibid. 

46. Ibid. . . 

47. National Geographic, Migration Stories, “Dave’s Adventure,” http*y/migration 

-storie8.nationalgeographic.com/story/39/. 

48. C. Thauvin-Robinet, A. Munck, F. Huet, ct al., “The Very Low Penc^cc of 
Cystic Fibrosis for the RUTH Mutation: A Reappraisal for Genetic Coun¬ 
seling and Newborn Screening,”/ouma/ ofMeScal Genetics 46 Gune 2009); 

752-758, at 752. 

49. Ian Hacking, “Making Up People," Lemdon Review of Books 28 (2006): 23- 
26, at 23. The quote is from Nietzsche’s Gay Science. 

50. Hannah Arendt, The Human Condition, 2nd ed., intro. Margaret Canovan 
(Chicago: University of Oiicago Press, 1998), 47,150,231,233. 

51. See her Ordinary Genomes: Science, Cdizenship, and Genetic Identities 
(Durham, NC; Didce University Press, 2009). 

52. Patent Insights, Inc., Genetic Testing in Medical Diagnostics: A Glimpse into 
dfe Future by an Analysis of U.S. Patenting Trends, January 1, 2002. TTie 

price of this report is $7,000. 

53. Frost and Sullivan, U.S, Genetic Testing Markets, October 1,2001. The price 
of this report is $3,450. 

54. BCC Retearch, Diagnostics and Therapeutics for Genetic Diseases, April 1, 
2006. The price of this report is $4,850. 

55. Fuji-Keizai USA, Inc., US DNA-Based Diagnostic and Test Market, January 
7,2008. The price of this report is $1,800. J. S. Bertino Jn, H. E. Greenberg, 


438 



yllXjIgiiJI 


and M. D. Reed, "Americaa CoU^ of Clinical Pharmacology Position State¬ 
ment on the Use of Microdosmg in ihe Drug Development Process,* Journal 
ofCUnical Pharmacology 47 (2007); 418-422. 

56. Nelkin and Lindee, DNA Mystique, 197. 

1. Centers for Disease Control and Prevention, American Society for Repro¬ 
ductive Medicine, and Society for Assisted Reproductive Technolt^lies, As¬ 
sisted Reprocbtctive Technology Success Rates: National Summary and Per- 
tiUty Clink Reports (Atlanta: U.S. Department of Health and Human 
Services, 2011); Maurizio Macaluso, Tracte Wri^t-Schnapp, Anjani Chan¬ 
dra, et al., "A Public Health Focus on Infertility Prevention, Detection, and 
Management,* Fertility and SterUity 93, no. 1 (2010): 6-16; Gillian R. Bent¬ 
ley and Nicholas Ma^e-Tayloii Infertility in the Modem World: Present 
and Future Prospects (Cambridge: Cambridge University Press, 2000). 

2. American Society for Reproductive Medicine (ASRM), Oversi^t of Assisted 
Reproductive Technology (Birmingham, AL: ASRM, 2010), 1-11; Nanette 
R. Elstei; “Assisted Reproductive Technologies: Contracts, Consents, and 
Controversies,” American Journal of Family Law 18, no. 4 (2005): 193-199; 
Faye Ginsbutg and Rayna Rapp, “The Politics of Reproduction,” Annual 
Review of Andtropology 20 (1991): 311-343; Hedva Eyal, “Old Patterns, 
New Ideas,” GeneWatch 24, no. 3-4 (2011): 33-38; Abby Lippman, “WUlful 
Ignorance,” GeneWat<df 24, no. 3-4 (2011); 35-36; Eiebora L. Spai; The 
Baby Business: How Money, Science and Politics Drive the Commerce of 
Conception (Boston: Harvard Business School Press, 2006); Tma Stevens, 
Pat Jennings, and Diane Beeson, “Finding the Active Voice,” GeneWaud? 24, 
no. 3-4 (2011): 23-24. 

3. American Society for Reproductive Medicine (ASRM), Patient Fact Sheet: 
Risks of In Vitro Fertilization (IVP) (Birmir^ham, AL; ASRM, 2007); Jo- 
lande A. Land and Johannes L. H. Evers, “Risks and Complications in As¬ 
sisted Reproduction Techniques: Report of an ESHRE Consensus Meeting,” 
Human Reproduction 18, no. 2 (2003); 455-457. 

4. Elizabeth Ettom, Reproductive Genetics, Gender and the Body (London: 
Routle<^ 2002); Jana Sawicki, “Disciplining Mothers: Feminism and the 
New Reproductive Technolt^ies,” in Feminist Theory and the Body: A 
Reader, ed. Janet Price and Margrit Shildrick (Edinbu^: Edinburgh Uni¬ 
versity Press, 1999), 190-202; Shirley Shalev and Dafna Lemish, “‘Dynamic 
Infertility’: The Contribution of News Coverage of Reproductive Technolo¬ 
gies to Gender Politics,” Feminist Media ^wties 12, no. 3 (2012). 

5. Barbara Katz Rodunan, “Of Maps and Imaginations: Sodolt^ Confronts 
die Genome,” Social Problems 42, no. 1 (1995): 1-10; Sawicki, “Discip lining 
Mothers”; Shalev and Lemish, “‘Dynamic Infertility.’" 

6 . American Sockrty for Reproduedve Medicine (ASRM), Third Party Repro¬ 
duction: A Guide for Patients (Bimui^Jiam, AL: ASRM, 2006), 1-18; Eric 
Blyth and Rutii Landau, “Introduction,” in Third Party Assisted Conception 


439 





across Cultures, cd, Eric Blyth and Ruth Landau (London: Jessica Kingley, 
2004), 7-20; Eric Blyth and Jean Benward, “The United States of America; 
Regulation, Technology and the Marketplace,” in Blyth and Landau, Third 
Party Assisted Conception across Cultures, 246-265. 

7. Lori B, ^drews, “Surrc^te Motherhood: The Challenge for Feminists,” in 
Surrogate Motherhood: Politics and Privacy, ed. Larry Gostin (Bloomington: 
Indiana University Press, 1990), 167-182; Martha A. Field, Surrogate Moth- 
erhood: The Legal and Human Issues (Cambridge, MA: Harvard University 
Press, 1990); Diedcrika Pretorius, Surrogate Motherhood: A Worldwide View 
of the Issues (Springfield, IL; Charles C. Thomas, 1994); Helena Ragoni, Sur- 
rogau Motherhood: Conception in the Heart (Bouldei^ CO: Westview, 1994), 
51-86; Kelly D. Weisberg, The Birth of Surrogacy in Israel (Gainesville: Uni¬ 
versity Press of Florida, 2005). 

8 . Ethics Committee of the American Society for Reproductive Medicine, “Ac¬ 
cess to Fertility Treatment by Gays, Lesbians, and Unmarried Persons," Fer¬ 
tility and Sterility 92, no. 4 (2009): 1190-1193. 

9. See, for example, “Ultra Modem Family: Dad+Dad+Baby," ABC News, Sep¬ 
tember 29,2010, http://abcnew8.go.com/Nightline/growing-gcneration8-8ur 
rogacy-agency-gay-famaie8/8tory?i(k=11749014#.T3tGSb9rPF8; and “Four 
Parents and a Baby,” Independent, June 27,1993, http-7/wvw.independent 

.co.uk/arts-entcrtainmcnt/four-parcnts-and-a-baby-the-boy-is-tuming-two 

-now-having-him-seemed-such-a-simple-idca-at-fost-a-way-to-make-both 

-couples-happy-two-gay-men-mbdng-theiraperm-to-make-a-child-dtey-would 

-share-with-its-two-lesbian-mothers-then-naturc-found-a-way-to-assert-the 

-old-mum-and-dad-routine-now-its-very<omplicated-indeed-14942S0Jitml. 

10. Art L. Caplan and Pasquale Patrizio, “Are You Ever Too Old to Have a 
Baby? The Ethical Challenges of Older Women Using Infertility Services,” 
Semifuirs in Reproductive Medicine 28, no. 4 (2010): 281—286. 

11. Ibid.; American Society for Reproductive Medicine (ASRM), Age and Fertil¬ 
ity: A Guide for Partients (Birmingham, AL: ASRM, 2003): 1-17; Karen M. 
Benzics, “Advanced Maternal Age; Are Decisions about the Timing of Child¬ 
bearing a Failure to Understand the Risks?,” Canadian Medical Association 
Journal 178, no. 2 (2008): 183-184; Carrie Friese, Gay Beckei; and Robert 
D. Nachtigall, “Older Motherhood and the Changing Life Course in the Era 
of Assisted Reproductive Technologies,” Journal of Aging Studies 22 (2008): 
65-73; Sylvia Ann Hewlett, Creating a Life: Professional Women and the 
Quest for Children (New York: Talk Miramax Books, 2002); Hamisu M. 
Salihu, Nicole M. Shumpert, Martha Slay, ct al., “Childbearing beyond Ma¬ 
ternal Age 50 and Fetal Outcomes in the United States,” Obstetrics and 
Gynecology 102, no. 5 (2003): 1006-1014. 

12. Ethics Committee of Ac American Society for Reproductive Medicine, 
“PosAumous Reproduction,” Fertility and Sterility 82, no. 1 (2004): 260- 
262; Rajesh Bardale and P. G. Dhdt, “BirA after DcaA: Questions about 
PosAumous Sperm Retrieval," Indian Journal of Medical Ethics 3, no. 4 
(2006): 122-123; Charles P. KinAegan and Maureen McBrien, “PosAu¬ 
mous Reproduction,” Family Law Quarterly 39, no. 3 (2005): 579—597. 


440 



lJjjLjol9AJI 


X3; Ttmodiy €auiEsld; **Mtimiir>C3taniiiig;Ea^.]%Bii«irl^^ 

of tiie Kiiicjr MiKing^ IMifogiiOp”' BMC 3 (0003): 1^% 

JUdUiii iA^ JObnion: oinf ]&toi1]>lWUUiuaiii.CK9/ Wimum: 
Chning: (!Vbiiyngtiai 4 lllC: Co n p gwion rii IfimaomBi Seivje«^,2!(K)iB)$ WitUoin) 
R- Cheiiiaw^, Idisiuiidi IDl BfeUqgptno^. Hinds' K. IrniiBtonv «r all^ Cell 
Rteeratcht MnBdne SlbiuldtK^^ SibnuB' CttuunK* JME^ Cte ^ 

ewdfp^ 7^,nm $ (2003): SOHOt-SOm 

1)41 Ansenesn Sod^ foe Kepoodbedvo Mkttdne (iBSKM?;. Btimtt Saetf Skagtt 

Ibgiidi 

ILolfonidlKuwZllDraiiamblQrai'liinfttllM^ 

Edkeatim % {0Q0S)^httpd/wwmBatiim;coiiii%eii^^ 

■onieoMmd^otigniM^ 

Cdwdci. ‘m tbe braeli^jgwtilk! Contiexi^*' Niukim ItZ (OOQIQl: lU) 

Biablbid^,'*CEildlinndiiffosi^ H no;.4 

(OQOlli)i: 7^; Hsqpoi! TatSng: Wbmm^ IMv dfo Fmut 





r 1 1 / M 11 1 * 


igomdioawfliwdifooaiBs^eQ^^ 


liur Bfodkiin^ 

/fonl^fUd^geiio^^ 

17.. Mdoc)^ Efonioeoli^.**Cfoe foq^'CldwB to'llfoHgnw Bofostt 



HOKfoHgDGSVi4fofiud; 

2%iiot.54l (OXIO)t li^2(%]laiiHlRKiiKni^J!fofv^^ 

'nwMsr 0€^JISI} (Csintyid^M&- Cbuii^ foe fongpoonBfo @aietii»», ISOll}^, 


Kae ^buBoih. **€«»: Scudieii B&uttats die IDi&iiiouo of CdHxic 
‘fosdhg^r fonnian) ibiottiaifoiii for dfo Abd^taKeniene of 9 e^^ 
20 iI>»jtop:/fomaynn»oi9foB!ea^^ 

M Sor Ifodl^Mbeiiai Conee)- 

<pieiiGiss of Fimam of Fafoe' ffosnira; BSendfo oir ftonoi' Semetun^, 
Ek»ni^ Spafoome:; Ifotxogpeetiee- fotmiew' Sitii^f Bldfol' ^mtd 

3a9K2i(K!0): 407-4312;. 

t9i- Sasamndj^ fonanfo^ Eibwif Kwiftnan;- and^ FEmfowi^, ^CkgiBdc'EESting: of 


% »Bi noi 5 {m&fi 10f3;-MS& 

‘Ulvealabel)- 

»l^e^dvse OE POddieeJ^foer'^SKameiifs 
Ibumal af <mdi Gyfte&sSs^ tWt mk 5 

oil BeEnovsk^ Sts^ Oino' fio^ Besigner Bodies’’;. Sla^fnioii^ MstvSmaivs 


221 See, for emspk, We tlnmmd Carrm Wst bj^ Couiisf 
23i Bkmdi, Kaufoian,- and^Hudfon^ o£ Embryo.’* 


441 




24. Amencan Society for Reproductive Medicine, RtHent Fact Sheet: Genetic 
Screemn; for Birth Defects; Htthiloni-Dolev, -Between Mothers, Fetuses 
and Socdety”; Barry Sun; *The Myth of Genetic Improvement.* GeneWatch 
22, no. 6 (2009); 14-lS. 

25. Georges The Normal and the Bethohgieal (New York; Zone 

Books, 1991); Peter Conrad and Rochelle Kem, -The Social Production of 
Disease and lUness," in The Sociology of Health and Illness, ed. Peter Conard 
and Rocbehe Kem (New York: St. Marin's Press, 1990), 9-11. 

26. Ethics Committee of the American Society for Reproductive Medicine, 
concei^on Gender Selection for Nonmed^l ReaMns," Fertility and Sterility 
75, no, 5 (2001); 861-864; Marcy Damovsky, “High-Tech Sex Selection," 
GeneWatch 17, no. 1 (2003); Tarun Jain, Stacy A. Missmo; Raina S. Gupta, 
et al., "Preimplantation Sex Selection Demand and Preferences in an Infertil¬ 
ity Population," Fertility and Stenlity 83, no. 3 (2005); 649—658. 

27. Barach, Kauftnan, and Hudson,-Gmctic Testing of Embryos." 

28. David Heyd, “Male or Female. We Will Create Them; The Ethics of Sex Se¬ 
lection for Non-Medical Reasons," Ethical Perspectives 10, no. 3-4 (2003): 
204-214. 

29. Laxmi Murthy, “Sex Selection; Getting Down to Business," Infochange, 
February 2003, http;//infochangeindia.org/population/feature8/sex-8electioa 
-getting’down-to-busincss.htini; Wei Xii^ Zhu, Li Lu, and Therese Hesketh, 
-China’s Excess Males, Sex Selective Abortion, and One Child Policy; Analy¬ 
sis of Data from 2005 National Intercensus Survey," British Mediad Journal 

338 (2009); 920-936. 

30. "160 Million and Counting,” New York Times, June 26,2011, http*.//www 
jiytinies.coin/2011/06/27/opinion/27douthat.html; “Tens of Millions of 
‘Missing’ Girls," CNN Opinion, September 5,2010, -http;//articles.cnn.com 

/2010-09-05/opinion/wudunn.women.oppression_l3aby-girl8-sheryl 
-wudunn-girl8-in-many-countries?_s*PM:OPIN10N; and Mara Hvisten- 

dahl, -Where Have All the Girls Gone?," Monterey Institute of Interna¬ 
tional Studies, June 27, 2011, http;//www.foreignpolicy.conVarticles/2011/06 
/27/whete_have.all_thc^is_gonc?page=fuIl. 

31. Christophe Z. Guilmoto, “The Sex Ratio Transition in Asia," Population and 
Development Review 35, no. 3 (2009): 519-549. 

32. Stephanie A. Devancy, Glenn E. Palomaki, Joan A. Scott, et al., "Noninvasive 
Fetal Sex Determination Using CeU-Free Feral DNA,” Journal of the Ameri¬ 
can Medical Association 306, no. 6 (2011): 627-636; Haymon, “The Fast 

and the Furious.” 

33. Heyd, "Male or Female, We Will Create Them.” 

34. Ettore, Reproductive Genetics, Gender and the Body; Susan Gal and Gail 
KUgman, “Introduction," in Reproduang Gender: Potetes, PtfbUcs, and Every¬ 
day Life after Socialism, ed. Susan Gal and Gail Kligman (Princeton, NJ: 
Princeton University Press, 2000), 3-20. 

35. See, for example, “Smoking Out the Smokii^ Gene," Eamornist, April 3, 

2008, http://www.economist.com/rcscarch/articlesBySubiect/PrinterFriendly 


442 





.c£tn?8toryji(^10952815; “Studies Find Genetic Link to Smokings” New 
York TmeSt i^ril 3,2008, http://query.nytinie8.coni/gtt/fullpAge.html?re$s 
980CE0DF143DF930A357J7C0A96E9C8B63i and “Can't Quit Smoking? 
Blame Your Genes,* MSNBC, April 2,2008, htlp’y/www.nunbc.nun.comAd 
/2391959^ns/health-addictions. 

36. See, for example, “Having Trouble Squeezing into Your Jeans? Blame It 
on Your Genes,” Scientific American, April 12,2007, http://www.scientific 
anierican.com/article.cfm?idp>having-trouble*sqtteezing-into-jeanS“blame 
-^mes; and “Clear Obesity Gene Link 'Found,* ” BBC New$, April 12,2Q07, 
http://news.bbc.co.Uk/2/hi/6547891.8tm. 

37. See, for example, “Bad Driver? Blame Your Genes,” Reuters, October 29, 
2009,http://www.Feuter8.com/article/2009/10/29^s-gene8-driving-idUS 
TRE59S0M720091029} and “Ate You a Bad Driver? Now You Can Blame It 
on Your Genes,” Mail Online, October 29,2009, http://www.dailyinail.co.uk 
/momring/articie•122362Q/AIe•bad-drive^Now-blame-genes%htlnl. 

38. See, for example, “Ability to Navigate May Be Linked to Genes, Researcher 
Says,” Science Codex, February 1,2010, htq>://www.sdencecodex.a>m/ability 
_tojnavigate.jnay_beJinkecLto_gettes.je8earcher_8ays; “Ability to Navi¬ 
gate May Be Linked to Genes,” Innovations R^ort, February 2,2010, htq):// 
www.innovations-report.com/html/report8/life_8cience8/ability_navigate 
Jinked_genes_14777S.html; and “Ability to Navigate May Be Linked to 
Genes,” Science Daily, February 2, 2010, http://www.sciencedaily.com/re 
lea8e8/201Q/02/100201171920. 

39. See, for example, “Bullying Behavior: Blanm It on Bad Genes?,” Science 
Daily, March 10, 1999, http://www.8ciencedaily.coin/reieases/1999/03 
/990310053751; and “Bullies Are Bom and Not Made,” Independent, March 
10,1999, http://www.independent.co.uk/aews/bullies-are-bora-and-not-made 
-1079488. 

40. See, for example, “Hate Broccoli? Spina^? Blame Your Genes,” Los Angles 
Times, February 19,2007, http://articles.iatimes.eom/2007/feb/19/health/he 
-eatl9; and “Don't Like Your Veggies? Blame Your Genes,” Science Une, 
April 1, 2011, http://sciencxline.org^011/04/dont-llke-youi>v<^es-blame 
-your-genes. 

41. See, for example, “Bad-Tempered Women ‘Can Blame It on Genes^' ” Tele¬ 
graph, March 9,2007, http*7/www.telegraph.co.uk/news/uknews/1545010 
/Bad-tempered-women-can-blame-it-on^enes; “‘Angry Gene’ Could Help 
Spur Hostility,” Washington Post, March 9,2007, http://www.Washington 
post.eom/wp-dyn/content/articlc/2007/03/09/AR2007030901449.html; 
and “Anger and Aggression in Women: Blame It on Genetics,” Science 
Daily, March 10, 2007, http*7/www.sciencedaiiy.com/releases/2007/03 
/070309103136.htm. 

42. for example, “Study Su^;ests Gene Linked to Credit Card Dri7t,” Bio 
News, May 10, 2010, http://www.bicmews.otg.uk/pagc_59621.asp; “Mil¬ 
lions of Useless Purchases £3q>lained at Last,” Newsweek, November 11, 
2009, http://www.nevraweek.eom/2009/l l/lO/millions-of-oseless-purchases 


443 



uljjUjuiuJI 


.«qAtiaeisK4ittM; mA iMo 

Mif- '*"Tr^ u,ai9ie,iw^M^ww w«^ ^ 

m 'M. , Jy.. ■W*Ji W - . - .M..m^ 

■iOQBWCKHB40wBnMP"vPWB'4HW^VDvw 

^ mhdtnJI«^njtedli«e«icC«^ 

JeMMy KaoH, ^*OUm Iliei^ 
ll«CBBWi8it'*Maw^ ((3011^ 4M(S. 

44. Clvswi for fte^pneiMe OoMics, 

IpHim io ^ Idonnift iitfddi AhMb^ 

ttdtewOKC liwMft C bww wOwtfiHtfi BW M pfliWi); 3g3-4|gft;0<re 

4aoBi0ii: Sodd KqiiMtMkOT 

irTiiiiltirifliri Co oto^ p r Iftiwwiv fim, 1-44; N*it Ommuo, 
fa HedMh Oumiwiiiniwwii m Hwdfagft '<f WmW 

<3BiwjwwiM<ttwi, lol 'toi L.l»iOBgiOB 4t A ^^lldwwrih, W|; Lwwwoe 
M^mm iamcimn, Wm, Smo B. Hinw/ Tqyfar m. Howiro. 

I ill! TT ii H I M il, in Tfl . . . ^^ n—;i>l«iip<rvu 

f rtwM i if ihi Ttaromininw- mfrirififft;** ^ 

1 |(2HI07|: t45>45l;; lilMO IfoMv; 

.«towy,«dU«wddC kw wMo »rarti w^ 

A4M«dKdtiwli«dld ^WQpQ^ 

44, ribo Idtaiv One>$9^ Scndd Ibwe Itar €hms,* Bnib, l»eoodbar 
3^ agut, layiWiBiiiflwd >iiw 

47, ‘^sZn Bbooe lor 

48, lioaHtMO^ OoK €Mboc 
fanpMatM«i»>ooHi^^ 

m ^toeMdhenOonKaOc«e«old»(&|V”^ 

3, aaii^iiiyiWCTtoaagto^ 

51, tad taOMg ta ip tad^^ I MKoita Itafl^ Staig 

3aa%. S ywita - 35BBg, 

JVnmtillBlanL 

$1. **ir8K 1%: 00 Wta—^ » ta taeC tamta, l^mndwr 15, 
im,l«^pdbm«R|pHBtajoiodybtiew^^ 

.B, taie8iir^^N>dAemdgC3eKec;*8iKMKe»l^ 

J4. ‘*inkelj6NeCliBftGa»Rta£»lta'6oettwlelidUiiid,C^ 

li«8 O^ta taadwr 5,10®^ 
lhiifeae-I35^Baiffh&lw»tagigBo^ 





^ IB p ppp PP 


yjULol9Aill 




^ISm Mhe Sw Mndkmne l«r 4Genef, ^ iBvBMC IBBCSihup, 

Apifl M, 

*tbwi^g'TWiiiilryj|iiwiwiingiiwiilfi»»|eMiri^i^ 

‘*Vtol.lMm^ JMmw VwlQem'* |iae«^ 

'TSdly liriK igyht Owfe Wik Ihar GneCMtltem^ 
ay.ll|,Jli^, t iip j i tow’ii i irii i d^ry i ^thirio^iB<^^ diun > 

iPMnJMnC 

’*VaaK'Vm Gbmi fiv 11 ms l)i0|peate CM^g iw 
•BMC ItofflB w iwrft i M ^fijg 

l ilBi a Br iii jwiiiiriiiiinBirM i i^ iftnyirwig i ncnM is t ii i O B iiBC «g»ew db »» g g^ 

I H I I 

rau^7nnH^||RaBB« 

^w ii wrthg? iHine Ifinv Gaaoi,’* mfcwmftiw 1^ € k» c i ler 1^ M98» 
l a^ j ugw r w r wuwr B rtiiifB^ i fi i l c i si nfiiiy Maadto^l^^ 

liIJMIMIfimmini. 

''Vapve aiiiWI i ii s ftT Mmm k «a Ifinv Geuep^ Md B^, ^Amu^ Itlttl'I, 
htljil ^ innriiiai llngr Ihfiii ri i ^ll iiwii 

'4^!M fww^oauJkiiBL 

niM iiM M (dw ShkI: MhW .«>« 1^ Qeaec 

WAumy 1% 3B09« i i^p iJ ia mg ) L l l^)rwfywl l «l i^plB^w r 

M '« JA . A fl . A « 


‘^Roeinig hamdyf €meB Mf^at Be m BndC €NH, Dweaka: IB, ^i9t, 




'Ved-'Scmpesed IfboBm JBbme k la GsNes* ” fiee 

Inocsofi? %mai^ IIImk Ybw <3eM 
Yoa Boo^ let Giems, Bboie It im Yow Gcffiss,* 

W07, ls^pdS%wwadppafluc»,akfaewaytaieWI567BMj^^ 


(2011): 43-4^ 

74 . See, Ibr enoqde, doQor pn^es at die %»ena Saidc Gdiicnaia, 
Jlei|Mimhatdmlca.flqBl|>eges^^Mg^ 

75. See^ iac txamgk, txxr^Bkig and tesdog at Fairfax Ccytolmdc, btlpbSFwww 

.lwfaxcT]BAaiikjconiAfogoi^^ jRairfax Ctyolwmlt:, htxp^wuwhk 


445 


ul jXJUULflUl 


fasEcryobankxom/geneticdisease^^ and California Cryobank, http:// 
www.o7obank.co^l/Servicea/GelletiC'Counseling/DQno^Screemng. 

76. See, for example, Fairfex Cryobank, http://ww.foirfoxcryobank.cofn/genet 
icdisease.ahtml; and Xytex Cryo International Sperm Bank, http*y/www 
Jcytex.com/sperm•donor-bank-patient/aperm-dQno^bank-patient•8creening 
.cfim. 

77. In Donowm u Idant LaboraumtSt a New York sperm bank was sued for 
foilii^ to detea fragile X defoa in a sperm donation that resulted in the birth 
of a mentally retarded girl from Pennsylvania. The initial ruling from 2009 
was in fovor of the plaintiff, viewing ^e sale of spem as a pr^ua that is 
subjea to liabili^, ya the railing was reversed and the case was entirly dis- 
mimed.. A third Cfr^it Courst of Appeals in 2010 upheld the Distrkt ruling 
that genetic defects in sperm cannot form the basis for produa liability 
suits. For further reading see, for example, Jennifer M. Vaj^ “Putting the 
*Produa* in Reproduction: The Viability of Products Liability Action for 
Genetically Defective Sperm,* Pepperdine Law Review 38, no. 4(5) (2011): 
1175-1236. 

78. The litigation of Myriad Genetics regarding the validity of patents on two 
human genes associamd with breast and oviurian cancer has not been finally 
resolved (see Association for Molecular Peithohgy v, U.S. Patent and Trade¬ 
mark Office). A New York Distria Court ruling from 2010 invalidated ce^ 
ain Myriad patents, ya a notice of appeal vras filed by the defendants, and 
in March 2012 it was reported that the U.S. Supreme Court ordered a Iowa 
court to revisit die patentability of human genes. See, for example, “Myriad's 
Human>Gene Patent Rehearing Ordered by Ffigh Court,* Bloombergs March 
27, 2012, ht^://www.bloomberg.coni/new8/2012-03-27/illuiiiina-myriad 
-egis-apple>pintere$t-intellectual-prope]ty.html. For further reading, see for 
example Robert Cook-Deegan, “The Overstated Case," GeneWatch 23, no. 
5 (2010): 20-22; and Debra Greenfield, “Freedon of Genes,” GeneWatdr 23, 
no. 5 (2010): 36-38. 

79. See, for example, Fairfox Cryobank, http*7/donorsearch.fairfoxcryobank 
.com; Lisa C. Btemoto, “Match, Mate, Trait," GeneWatch 24, no. 3-4 (2011): 
4-6. 

80. Stari; “The Myth of Genetic Improvement," 

81. For example, see reports r^arding several European production companies 
that considered reality television shows like Make Me a Mom and I Want 
Your Child and Nothing ElsCt in which a single woman is chalhmged to 
choose the ultimate genetic profile for ha child from hundreds of competing 
potential sperm donors. See, for example, “Dutch TV Show Seela Sperm 
Donoi;" BBC, August 25, 2005, httpt//nev^.i^.co.ak/2/hi/enmrtainment 
/4183324.stm; “'Sperm Idol’ Reality TV Show?,” Bio News, July 26,2004, 
http://www.bionews.org.uk/page_12051.asp; “Proaeadon May Become a 
New Reality Show Reward,” Reality TV World, July 28,2004, http://wwW 
j%alitytvworld.com/aew5/procreatkm>may-becoffle-new-reality'show-reward 
-2783.php; “Reality TV Search for Sperm Dono:^” Bio News, August 25, 
2005, http://www.bionews.oi^,uk/page„12481.asp; “Sperm Donor TV Show 


446 





Seems Inconceivable,** AiSM, January 17,2005, ht^i//todayjninbc.msn.com 
/id/6807612/n8/today-entertainment/t/8pcrm-donor-tv-show-seems-mcon 
cdvabW#; and “Big Sperm Race Is Staged on German Reality TV,” Guard- 
ian, January 29, 2005, http;//www.guardian,co.uk/media/2005/jan/30/reaii 
tytv.germany. 

82. Hewlett, Crtating a Lifet Ikemoto, “Match, Mate, Trait**; Kathleen Sloan, 
“Abuses of Women*s Human Rights in Third Party Reproduction,” Gene- 
Watch 24, no. 3-4 (2011): 20-23; Spai; The Baby Bushtess. 

83. It was widely reported dut Playboy photographer Ron Harris announced 
online auctions of human eggs from beautiful models to the highest bidder at 
http://ron8angel8.com/Egg_Donations (these auctions were later suspected 
to be a scam). See, for example, “On Web, Models Auction Their Eggs to 
Bidders for Beautiful Children,** New York Times, October 23, 1999, http;// 
www.nytimes.com/1999/10/23/u8/on-web‘models-auction-theiHiggs-to-bid 
der8•fb^beautiful•children.html?pagewanted>BallBcsrcnpm; “World: Ameri¬ 
ca’s Anger Greets Online Egg Auction,” BBC News, October 24, 1999, 
http;//news.bbc.co.uk/2/hi/americas/483783.stm; “Model Eggs for Sale,” Bk> 
News, Oaober 25,1999, http://www.bionew8.org.ulc/page_10521.asp; and 
“‘Ronls Angels* Internet Egg Auction Is a Scam,” Bio News, Novembo: 1, 
1999, http;//www.bionew8.org.uk/page_10528.asp. 

84. See, for example, “Number of Egg Donors Doubles as Economy Tanks: As 
the Economy Worsens, More Men and Women Are Hoping to Cosh In by 
Selling Their Sperm and Eggs," Pox News, January 25, 2009, http://www 
.fbxnew8.com/8tory/0,2933,482728,00.html; and “Stalled Economy Fertile 
Ground for Baby Business: Bay State Agencies Sec Rise in Numben of Ap¬ 
plicants," Boston Herald, January 25,2009, http://www.bostonherald.com 
/ncws/hard_times/view,bg?articleid=l 147570. 

85. Practice Committee of the American Scxdety for Reproductive Medicine, 
“Ovarian Hyperstimulation Syndrome," Fertility and Sterility 80, no. 5 
(2003); 1309-1314; Diane Beeson and Abby Lippman, “Egg Harvesting for 
Stan Cell Research: Medical Risks and ^hical Problems,” Reproductive 
BioMedicine Online 13, no. 4 (2006): 573-579; Antonio Girolami, Raffoella 
Scandellari, Fabiana Tezza, et al., “Arterial Tluomobosis in Young Women 
after Ovarian Sdmubtion: Case Report and Review of the Literature,”/our- 
nal of Thrombosis and Thrombolysis 24 (2007); 169-174; Linda Giudice, 
Eileen Santa, and Robert Pool, Assessing the Medical Risks of Human Oo¬ 
cyte Donation for Stem Cell Researdf: Workshop Report (Washingmn, DC; 
National Academies Press, Institute of Medicine, and National Research 
Council, 2007); Wendy Kramer; Jennifer Schneide;; and Natalie Schultz, “US 
Oocyte Donors: A Retrospective Study of MctUcajl and Psychosocial Issues,” 
Human Reprodtiction 24, no. 12 (2009): 3144i-3149; Jeimifer Schneider; 
“Fatal Colon Cancer in a Young Egg Donor: A Physician Mother’s Call for 
Follow-Up Researdi on the Long-Term Risks of pvarian Stimulation,” Fer- 
tdity and Sterility 90, no. 5 (2008); 2016.el-201$.e5. 

86 . See, for example, foe East-West Plan at Tammujz International Surrogacy, 
http://www.tammuz.com/main.php? langsteng&aCtion rackseastw^t. 


447 





8{r.. Cranr Bur Soeial^ ItesnuDolii^ Smwgffiit on €aumure$al' 

Waidb) Maam^'Xmmmu^ Sumigwtf m GmtWitttk ^ joni 3^t 

Slkma^ *Mwm of mmenfl; Mnnaii' Rig&tv ur ‘Shudi Ptetj; 
; Mluiliai llteiiUiigi. "Coiiuiienntli aiisnit|»«F ^ ^ Kb^bo^ 
(jbutive*)rinsdto?;*^ Gm^mtdkM^ nm (W31)^27^30l. 

881 Sesi, £» Fauduc CpjMtesk,, &tqrt//vrwwi«^^ 


-^8ai^*MHLoai4^ «a^ Mdfcg Me llli8iBi>, hiiy i/Aaww matwnwMiffft 

Mmii 

901. far r—iHpfe) OOfegwi* Gfcfofttak^ 
.SMk^Soofed^ILfaai/iani**lwAIIU1^ 

IStoaow liM^r €to»ifar 7, 1^ 

9 ?E. WvM Flbt%, F)fa Gemm Kutmyi Wt Omam Mitary c^ tHeNM Afar 
JfaMfa 

Sfaipk S&difaidk aod |nRt Aii^ "SpiifaiilK 


rinWp 


cd Gifaifali Gtiii^ MfaMosr Bfa^ 

Mle: awl Fbaoe^ IfS^fav t58*-l79^ JNfa^ G»- Rayai—fa i 'Wbmm m 

RMbr Jfaitmodbadtw IfadW^ ao^ 

HaiqjeBSaoAsaBBMrai, 11999^v2S^^ 

JEwmtfBV IRaMbod^ Mmhgy mi JtelkmSagt oa flMamftof SamSy 
(Pear'Mc^ W.Wi. 1i<lfam and 
93. Wuas^'Ciniafaeamifaottallra^ 
m., Aga^nifteBafilfa«m^;;8dfai^ 

95. Sfaidbt lor '‘ffaHont^ tannii^ aai dfa Bfiadt^^ 

dkaiftwo^ifa raaMwfao oii rf fwwgd^adlD ii^^ 

faiiill I n/^ffiriiHfr nVwr l&arfopwiar Waoww @?farRwdbPBiiftfaifa^l9yi)>- 

m Bfisl«l FfaKaofc^ mr ifartwy of toadli^ 

IM; 197% Sfadrr attd loonrik^ 

97 ; ilgnt'lifccEaifi^paia.'*' 

90. JMk *lodfan Ciaaidr Cfaair s CW Wlu» fa Ifaaf 8ie llkBBC 


99. *%ei»faHfa:aoHkfafaoilr'WDonfk9faar1faiarScBHRw’*CBS^fa^ 

tmmAmr 19, 2W1, 

-fO» 57 efa.ltiB% “mfUfc l%im SfCEiK laafc^ Cgfi»,'Mk Kc^faadk m 
IWk mm Ifaitr SmaC Mma^ S omber lOr 2011, 

fait^«£tkfas,oif£i^cBr««ooaiiO@1l-C^lSfaa«cftani^^ 
_K^radr-^^rni^'loifa^'rrioafao%rBaM!kMid|' ani B%gC8t Sfmsa 

liHfa: Sikom^Secfaea&totbr 


448 


UiiAl^aJI 


100. iBdiicgC^iimume<«rf!tfae. Medidne, 

tjEaaiuiv<QMEE||uiiuigtdfinieb:G(»ie^^ 

3((200i): S27'-531;lBtfiios Omunhtm Ainerkan'So- 

<<iieey ibrl^noductme Medkiiic,'*^Inieffe^ iRigiiaiCif 

W0amm'Qamett^>€milienr>f*i*i^ 1 ;(20^): 22-27; 

^Bek» Mitmei) *^G«neee (Hknutkm ftad ^die 'Sooutl Manqigement .of (Genetic 
‘in (C^mtgiifg Mmnm l^predualAim: ^SonM&eimce WersfMCtnmt 
ted.M^Staoegr llt9-4#7. 

101. TiilMiiaiin»ii^^WuBiid]|^dva,'l>fai^i!liainei;4tt 

IPuBms* & ip oii e nfl W‘Of1>e«Biiui^feT]Gl»ir!^ aiidXk>- 

itnaC Muman Mtfprmiiidiott 24, no. 3 ;(2Q00): JO^lifi; %88nd Jodva, 
IMbtdu!FirBeinai^lOai% tfL,'*'%ermjukl40oc)tcei^]>oi»)^ 


'.OlfiyiinBig,’' iinmOM l&i^niodiustioH 2£, ino. J pOll): and’oee, (ficn 






102. INjdbido S. lAddide, *Meiittainiqs ^i^oniiaatHm thioi^ .Aea- 

103. Ada CdUini and JikiiOi iRodin, ‘1l%e l^iiew iRffpfodumxe 

IFi^iHihck^pcdi, 4ffd(fi^f»odl3d0Mmns,K«d.Ji^^ 

ItOOD}, t33~l$l; 

Sanlh IMklin, 'Stnue cl Missed Gonceptioiis: ioidaigiOkiip^ 

sPefQiectwes on (Uneigikined OblfertiE^I’’ in Itao^ Mtimtm %e* 


jgsmentacdtGeiMakl^c^w^;^^^ liU^goni^ ll^t>Gdllie;”!m 

^SititMed iMfos, ad. ^.oiitse lampher^ iHdena 'Es^i^ SP^^xtcia iSav^ 
(laowlfedK®^^ 

«mai^ 0S!{ew^^a)i»n,‘O^ 

ilH. Itoae M.ilicmder andRenee£dffi, *l4ini|g IbioiiiSeiiiends 

in CiMnviO iBapiUaikm M^pmts DG: XJS. Godsus /Bux^u, 

2011), 1-^. 

lOS. Basra M. Kahn, M^pmUucnfg Jiufs ptuxham, MG: Ihiiversi^ IftcsK, 

2000); Mo^e^mQ4; irmnra;” lB(»uhi|S the 





ILcmg Grove, IL: ^IS&vekmd 


fid. Andrew ^Garthier iaii^ Ikvid M. ME^BEoraa 
. See, ior ^racan^lde;, 23 ^and Me, fntps^^^Nnvw. 






, <1^ ihe iBiocrcf 


W(as^ 23, iXHO. 4 (2010): fB-2% ISiqckb 

(Ordered^” >GmeWatdh 23, ^no. 4 '(2010): M—12; j^exdra iP. iLeraer-^^ J 
I^vid Mhs, rad Bnbfirt 'C^sen, ^l!hzect^to42oxisraifir 'GeiK^ IFssti^ 



^Ijgll uljJJULLOUt 


Whatt die PrognosU?,** GeneWatch 23, no. 4 (2010): 6-8; Patricia A. 
Roche and CScorge J. Annas, “DNA Testing, Banking, and Genetic Privacy," 
Nw England Journal oflAedicme 355, no. 6 (2006): 545-546. 

109. Troy Dustei; “Ancestry Testing and DNA: Uses, Limits and Caveat Emp- 
toii" GeneWatch 22 , no. 3-4 (2009): 16-18; Osagic Obasogie, "The Color 
of Our Genes," GeneWatch 22, no. 3-4 (2009): 25-27; Jessica Bardill, 
“DNA and Tribal Citizenship," GeneWatch 23, no. 3 (2010): 8-10. 

110. Stuart Hall, “Introduction: Who Needs ‘Identity’?,” in Questions of C«/- 
tunU Identity^ ed. Stuart Hall and Paul Du Gay (London: Sage, 1996), 1-17; 
Kathyryn Woodward, “Concepts of Identity and Difference," in Ident^ 
and DifferencSt ed. Kadiyryn Woodward (London; Sage in association imth 
the Open University, 1997), 7-61. 

1. Jay Aronson, Genetic Witness: SdencSt Law, and Controversy in dre Mak¬ 
ing of DNA Profiling (New Brunswick, NJ: Rutgers University Press, 
2007); Jonathan Koehlei; “Error and Exaggeration in the Presentation of 
DNA Evidence," Jurimetrics 34 (1993); 21-09. 

2. Michael Lynch, Simon Cole, Ruth McNally, et al.. Truth Machine: The 
Contentious History of DNA Fingerprinting (Chicago: University of Chi¬ 
cago Press, 2008). 

3. Ibid. 

4. Sheldon Krimsky and Tania SimoncelU, Genetic Justice: DNA Data Banks, 
Criminal Investigations, and Civil Liberties (New York: Columbia Univer¬ 
sity Press, 2011). 

5. David Lazei; ed., DNA and rite Criminal Justice System: The Technology of 
Justice (Cambridge, MA: MIT Press, 2004). 

6 . Committee on Identifying die Needs of die Forensic Sciences Community, 
National Rraeatch Council, Sirengdtenmg Forensic Science in the United 
Suttes: A Path Forward (Wa^ington, DC: National Academies Press, 2009). 

7. Koehlei; “Error and Exa^eration,” 24. 

8 . Committee on Identifying die Needs of die Forensic Sciences Community, 
National Research Council, Strengthening Forensic Science in the United 
Sta^, 121 . 

9. Ibid., 133. 

10. Sec IGtdierine Roedei; “DNA Fingerprinting: A Review of the Controversy,” 
Statistical Science 9 (1994): 222-247 and accompanying commentary. 

11. Opinion in the RejEerence by the Scottish Criminal Cases Review Com^- 
sion in the Case of Brian Kelly, Appeals Court, High Court of Justiciary, 
Almost 6,2004, http://www.scotcourts.gov.uk/opinioris/XC458.html. 

12. This account is baswl on the author’s review of a corrective action report 
produced by the Washington State Patrol laboratory. The report was in¬ 
cluded in documents obtained by the Seattle Post-Intelligencer as part of an 
investigation of errors at the laboratory. The author agisted the newspaper 
in this investigation. 


450 





13. Cftlifomifl and Florida: William Thompaon, "Tarniah on the *Gold Stan¬ 
dard': Underatanding Recent Problems in F(»ensic DNA TeatUig,” Cham- 
pioH 30 (2006); 10>16; New Jersejr: M. Spoto, “Murdei; Rape Charges 
Dropped Due to Botched DNA Evidence,** Now Jemy Star Ledger, February 
7,2006; K. Sudol, "Murder Charges Dismissed Because of Unreliable DNA 
Evidence," Asbttry Rtrk Press, February 7, 2006; New Zealand: Michael 
Strutt, “Legally Scientific? A Brief History of DNA Evidence in the Crimi¬ 
nal Justice System," June 9,2001, http:/Ann¥w.justiceaction.org.au/ectNow 
/Campalgns/DNA/pdjLfiles/02_Legal.pd^ Australia: Amanda Banks, **DNA 
Lab Admits Rape Case Bungle," Australian, March 16,2006; Graeme John¬ 
son, State Coroner^ Inquest into the Death ofJaidyH Raymond Leskie, Coro¬ 
ner^ Case No. 007/98 (July 31,2006), http://www;bioforeii8ics.coro/articles 
/Leskie.decision.pdf; Willhun Thompson, “Victoria State Coroner's Inquest 
into the Deadi of Jaidyn Leskie: Re^rt" (December 3,2003), http://www 
.bioforen8ic8.coro/article8/T1iomp8onreport.pdf, William Thompson, “Victo¬ 
ria State Coroner's Inquest into the Death of Jaidyn Leskie: Supplemental 
Report" (January 29,2004) (available from the author). 

14. Mark Butler and Anthony Dowsley, “DNA Fiasco with 7000 Crimes to Be 
Re-examined by Police," Herald Sun (Melbourne, Australia), August 7,2008; 
Anthony Dowsley, Mark Butlei; and Nick Hig^bottom, “DNA Samples 
‘Left Exposed,' ” Herald Sim (Mriboume, Australia), August 8,2008; MUa- 
nda Rout, “Doubts on DNA Evidence Lrt Convicied Rapist Walk Free," 
Australian, December 8,2009. 

15. Fran Yeoman, “The Phantom of Heilbronn, the Tainted DNA and an Eight- 
Year Goose Chase," London Times Online, March 26,2009, http://www.iimes 
online.co.ok/tol/news/wotld/eur<^ajticle5983279; “A Very Embarrassing 
History," SpeigelOnline, March 26,2009, htQ>;//www.spiegel.de/panQrama 
/justiz/0,1518,druck-615547,00.html. 

16. Jackie Valley, “ Metro to Probe Old Cases after DNA Mix-up Led to Wrong¬ 
ful Conviction,* Las Vegas Swn, July 7,2011, http://www.lasveka$sun.com 
/new$/201 l/jo]/07/dna-lab-switcfa-led-wrongful-conviction-man-who-ser/. 

17. iA^unts of the Pennsylvania and California errors (based on a review of lab¬ 
oratory records) arc included in Wdliam Thompson, Franco Taroni, and Colin 
Aitken, “How the Hobabili^ of a False Positive Afii^ the Value of DNA Evi¬ 
dence," Journal of Forensic Sciences 48 (2003): 47—54; and in Thompson, 
“Tarnish on the ‘Gold Standard.'" The other Las Vegas case is described in 
Glen Puit, “DNA Evidence: Officials Admit Erroi; Dismiss Case (LV Lab Put 
Wrong Name on Sample)," Las Vegas Review Jowmal, April 18,2002. 

18. K. Danks, “DNA Bu^es See Wrongful Charges, Jailing,” Daily Telegraph, 
January 25, 2007, http://www.new$.com.aa/dailytei^raph/story/0,22049 
,21117550-500l028,00.html. 

19. A. McDonald, “DNA Evidence Claim Clouds Convictions," Australian, July 
8,2006. 

20. “DNA Blunder Let Ni^t Stalker Continue," Independent, March 24,2011, 
http://www.independent.co.uk/new5/ok/crime/dna-blunder-let-night-stalker 
-continue-2252048.html. 


451 



oJljgJI utjij 11.6111 


Septaafiee l^2SCNfi). 

22l. ^ j gMwi^ *Tfai4taMii>i^ nx^jltot: Revifmv' CatewoKlt: (Cfincu* 


. !• > 1 J '.l ^ , •■< f J I 


Htte. Ibitti' SuxpaiooKB' Fafiksy^ lit'. Famuk!' BHI^\ HtHBiff w iaiio i r ^ r Mmh: 




t&mdbnd^^ HMc: Mhrmn^ l^yveraitf.' I%es%. 20111]^. 9%. tuZ;: 1157; 


27v Al accouiiB of* tHe EfliArtesck^'. fOTlitema kti Siittof^ cMe* oaU' He.' 

fbuciitl iii< WillbmillkuiqiK^ BiKii Appibn Kolb of! 

Forenik Saence k Klwigftit! Conmctioin^ ilmu-- Mmmv 37 

(200^i 971^-^ 0lt^ OKm w tBt. Ikia> 

Tl pBM*o"y asxdi Wcongfoti Ccat^octtoii^" VnrgifCKi Eaut JSbHtcttf 95 




2W BHimm '#0 ^ur and: a iiii^ years tie spent iff' prisoiff^.JtMiidi’ nwdff a 


aftee|ffldbiten^m die tn^uuB^ 

aboiit mocondbct mi ttie Iit»»toff Fbtice E 


lie &se: inptx^ was L Kenner mm! ^ 


JT- 


.E^iBetatOfy;; WS&^ Si^ l^i ILafe ^-^^0^8k*^*l!teseooiid^ 


Kepoft on; Fcffenbk: !MA Iwdimcej” Jiow^^ 37 (1193^} 405-4IS<^; Eau^ 












(jiiotgAJi 




ia§. Lab0fato«ie$>, Stamktrd’ 

Mi', fl;: t£ 4 - •- ». . *. am *- ^ m. 


S2i. laese neoM&i ace discimecE m moira distatS? k T&arapso%*nGumidl!ki ik; 

*€aMStaiidkML'* 

35. Ibtdi 

34. Mutsa E^E^ki afidi J^non.' fikh^ Genes, an lmileiiQB;;lIbft‘ 'Haaif/Bt' ^ 

& BnTfc ito&c^r 

tIkME of thk cb^pter asttseed dk £.off dfngjdk IImm: k 


mi Mt ' ~ ’ 

35. Ffecer Jiunitea^ Conceafied Senqdli Switch ae Okae iLdhiT &wr 
BmdiCQ DcccraheB £5,20i0| 

Pta&eCckie la^Aocosedol Cbvei^%Jp^*^S(mlMnkaem>Ot<!^^ 

36. Matne Siann PtdicR;Shaiiea Mu5tr*‘I!^!Cft^I^^ 

DiBCBa i ber 18^.201^, U.S).jAte|^: lt£uira>'l^jdkrasdMIchasli 
£> 0 ]^, Sbwt to Accaa;Q:kie4.ktjlKdkF 
McClatsh^ Nkasjpapm,: Mancb. 28^ 2S^% httf^tZ/kw^jEoccl^^ 
^1it^3f)^ll0553/aiaijf^sbw-^ac^a»«^^ Modh Cka^iia 

State BttrctiW; of kiesisggtsani Cktase Ikstats l«lkci!s ^Hiamm 

(llaleqfhy 2!0!ti0l Ihe okmc dkaUied aceoutmol the Unus^ 

tOB. Pofice IDSf^attSaieitti Ctiina iLahonatoiy scai^^ 

*‘Kitdi Eep«nt oi the fisdjepauiieitti kyesdjpaoe foe the Ifou^caii Ftalke Be- 
partment Gikie Eatkfasnejt and £3;.20O7; htipd%(flhh 

iniKes%nfon.(»!;gf; Bcomsiikh was lk»d bj; die Ci^ 



Science: Hie Nbed^ m Repktn Cdine Edb^r Nkol' GnoJkoi S^am 


38 i. S« fooniwkh^**Fiiia£&epc^Qidk JkdiEpend(Bae:hi!i<estigato]i^ 

39. Roatnmai Knk sk' Sfohert Geoskt^ “£81^^ Shuta Bckwh’ Grim» £ah^s 


Unit:: hifove FoLfows Resignadm oF Biwiskn’S' Seacibr k GbtBmng 




/jUpduKea/ankimni^i^de2S@8i.4^ 
4©i Geoett, Cknkkng:dw foncM»^ 


41r. 'Fhimn^tm sold Kache£ “loesti^ s BKindi Ejm to 

li^eading Scknetfo: Hadiitony:: Skince oi Bioceditica^ Safegng«ffe k a 
Ct^kdi €3s^” ABany %cm Jornmabo^ $i^ux a$iiM'Mic^hnoS^ 18; (2008): 
151-204. 


42 . ' 1 ^yykm:Hknii»on^ ‘^Flkitkg.tlkHK^etv’* 'Ihe Yht^pwif^B'^a^ws^ 

tiie Eu^hnendf Tiimes^kpa^ have, pghhshed; a senea o£ laewa aiafe fe ^ut- 
edkmaia ahoinr M^iA^e^dng ^blkns k the lixgink HHvincnr; <d l&r 

censic Sctenca. See, e^,. "Cktfokon over a ’Iheeat to Jitstice,” 




^lj9]lul>JJJLJLiaJi 


Virghtum-l^ilot, August 29,2005; Frank Green, "Study Will Assess Whether 
Errors in WasUngton Case Are ‘Endemic to die System,’ ” Rkhmmd Times- 
Dispatch, June 14,2005; and "AUrming Indifference from Crime Lab Boss," 
Vkpman-Piht, May 10,2005. 

43. See "SBI Culture Resists Change;" also Phoebe Zerwick, "State Crime Lab Is 
Faiiltedt Lawyers’ Group Calls for Probe, Qtes DNA Errors in Three Cases," 
Wifiston-Sal^ Journal, July 20,2005. 

44. "SBI Culture Rttists Change.” 

45. Associated Press, “Worker in Army Lab May Have FalsiBed DNA Test Re¬ 
sult," August 27,2005; Taylor and Doyle, "^^y Slow to Aa.” 

46. The problems in the FBI laboratory are described in U.S. Department of Jus¬ 
tice, Office of the Inspector Genersd, The FBI DNA Lahoratory: A Review of 
Protocol and Practice Vulnerabilities (May 2004), htq>://Ww.usdoj.gov/oig 
/special/0405/index.htm. Hie firing at Orchid-Cellmark is mentioned in 
Laura Ca^, "Md.-Based DNA Lab Fires Analyst over Falsified Tests," Bal¬ 
timore Sm, November 18, 2004; details are provided in Thompson, "Tar¬ 
nish on the ‘Gold Standard’” which also dis^sses the Office of the Chief 
Medical Examiner case. The fraudulent work of the notorious Fred Zain in 
Bexar County, Texas, is discussed in Garre^ and Neufeld, "Invalid Forensic 
Science," 63-^4. The problems with the work of analyst Pamela Fish in Chi¬ 
cago are discussed in GiannelU, "Wrongful Conviction and Forensic Sci¬ 
ence," 185-187 (describing problems in die Chicago lab). 

47. I elaborate on this issue and provide extensive citations and examples in Wil¬ 
liam Thompson, "What Role Should Invesdgadve Facts Play in the Evalua¬ 
tion of Scienti& Evidence?," Australian Journal of Forensic Sciences 43 
(2011): 117-128. 

48. See Bromwich, "Final Report of the Ind^iendent Investigaton" 

49. Hiompson, "Tarnish on ffie ‘Gold Standard’ ” (elaborating on these points). 

50. Taylor and Doyle, "Army Slow to Art." 

51. Giannellt, "Wrongful Convictions and Forensic Science,” discusses the mis¬ 
conduct of Z^ain, Gilchrist, and Fish. 

52. B, Weii; “The Rarity of DNA Profiles," Annals of Applied Statistics 1, no. 2 
(2007): 358-370. In a structured population, particular genetic characteris¬ 
tics or sets of characteristics are more common in some sul^oups dian 
others. 

53. John M. Budei; Forensic DNA Typing. The loci examined are diose selected 
by the FBI for CODIS, the national DNA database. Some of the newer test 
kits aUo examine two additional STR loci. 

54. In general, as die number of alleies in a DNA profile decreases, the probabil¬ 
ity that a randomly chosen person vriil, by coincidence, happen to match that 
profile increases. Because the alleles vary gready in their rarity, howevei^ it is 
possible for a profile containing a few rare alleles to be rarer overall than a 
profile containing a larger number of more common alleles. Consequendy, in 
discussing the likelihood of a coincidental match, it is more helpful to focus 
on the estimated frequency of the profile than the number of loci or alleles 
encompassed in the profile. 


454 





55. I computed diese profile fiequendes (and the match probabilities for rela¬ 
tives presented later m this discussion) using Genosut, a free sofnrare pro¬ 
gram available at Forensic Bioinfbrmatics, http;/^vvvw.hioforeiuics.com. Ge- 
nostat generates profile frequendes for a variety of published databases. For 
the examples ptesented here, 1 used the FBI’s databw of U.S. Caucasians. 

56. Yun S. Song, Anand Patil, Erin Murphy, et al., "Average Probability That a 
'Cold Hit* in a DNA Database Search Results in an Erroneous Attribution,** 
Journal of Forensic Sciences 54 (2009): 22-26. 

57. David J. Balding, Weight-of-Evidence for Forensic DNA Profiles (London: 
John Wiley and Sons, 2005), 32,148. 

58. If genetic profile G from a given individual occurs with probability P^j, then 
the probability of finding at least one additional individual who has die pro¬ 
file in a population of N unrelated individuals is l-(l-?g)^. An approxi¬ 
mate estimate of this probability is the simpler eiqpression NPq. National 
Research Council, The Evabtation of Forensic DNA Evidence (Washington, 
DC: National Academy Press, 1996), 137. 

59. British Home Office, The National DNA Database Annual Report, 2005- 
2006, September 2006,35, http://www,celimarkforettsics.co.uk/assets/docs 
/DNA-report2005-06.pdf. 

60. BBC Panorama, “Give Us Your DNA," September 24,2007, http://news.bbc 
.co.uk/go/pr/fr/-/l/hi/pr(^ramme8/panorama/7010687.stm; Balding, Weight- 
of-Evidence for Forensic DNA Profiles, 32,148. 

61. A. Sweeney and R Main, “Botched Case Forces State to Change DNA Re¬ 
ports," Chicago Sun Times, November 8,2004. 

62. Elizabeth Gibson, “10-Ycai>Old Case: Retest of DNA aears Defendant of 
Charges,” Columbus Dispatd?, June 3,2010, http://www.dispatch.com/con 
tent/stories/local/2010/06A)3/tetest-of-dna-clears-defendant:-of- chfl r gwt .html 

63. Bromwich, “Final Report of the Independent Investigator”; Thompson, “Be¬ 
yond Bad Apples.” 

64. James Curran and John Bucldeton, “Inclusion Probabilities and Dropout,” 
Journal of Forensic Sciences 55 (2010): 1171-1173; Thompson, “Painting 
the Target.” 

65. Koehler; “Error and Exaggeration,” 21, 27, 32; Dawn McQuiston-Surrett 
and Michael J. Saks, “Communicating Opinion Evidence in the Forensic 
Identification Sciences: Accuracy and Impact,” Hastings Law Journal 59 
(2008): 1159,117B-1179; Robert Aronson and Jacqueline McMurtrie, “The 
Use and Misuse of High-T^ Evidence by Prosecutors: Ethical and Eviden¬ 
tiary Issues,” Fordham Law Review 76 (2007): 1453, 1478-1479; David 
Balding and Peter Doimelly, “The Prosecutor’s Fallacy and DNA Evidence,” 
Criminal Law Review (October 1994); 711. 

66. McDaniels v. Brown, 130 S. Ct. 665, 675 (2010); “Brief of 20 Scholars of 
Forensic Evidence as Amid Curiae Supporting Responctents,” in McDaniels 
V. Brown, 130 S. Ct. 665 (2010). The scholars’ brief was reprinted, with brief 
commentary, in Criminal Law Bulletin 46 (2010); 709-757. 

67. John M. Butlei; Forensic DNA Typings Balding, Wei^t-of-Evidence for Fo¬ 
rensic DNA Profiles. 


455 





€8. il&fmil iJi)^ iDokble iMMtx mdiHu tLaw MA: 

liMWAfidiUiuwenii^flfiM^ 'nSitnasB. 

ISie ihktoiy lif ilititMian ron !<fae :adiiiiMiifaflity aif ilMNtA ik itaoeatt by 

muOile aW/ws, 7^14; Afonwm, -Ganaifc mtam» and ^U- 

ilism tISiiuigiiMn, fiantAoStreogdien !Fo- 

«8nau idence: aShsa idle il^ iFwmaid %im tluoiigh ithe Ckwm 
mot !5€(C2DQ8): at41<^A. 

70. 

^MBtai^ (fid (DMA tPrafileii” was jcritiQued in iLauEence Muetlei^ ‘Can 
iiogik S^idation Cenaiic Mcdfib Heconcile iBarM Matdi DPesQuendes 
OAmBnied in ILacge iFedneniic ^OtetdiaiM?/ JioMmd tff ‘Gmstks 07 (2000): 
AOl'^OO. ISwtfttotM aselEfitmJaMn^dkiih.« ‘^MowlUli* 

.abte%39l^:in3dentii^|di|g£t^^ JuljriO, 2008, Al. 

'72. 42IU.SiC.!’SA0imnll#182. 

73. IbkA andlDdlaQt '^UwSytid^ 

•nsietgtnae iii dlM) idiicinmd ;in MuctUei^ '‘Can fiinyde ^Bcipidation 'Genetic 

Jtifoddb,’'and laiendd Kajie,‘TtnWUng 

WOiaC lb die jW Afeatd W," Comeff Jowfffd 14U/ 

(200ft): Il45-X7(t. 

74.10. '3£nn^ W. »ahn, ©. laiding, et al„ “rmae -fw ®NA ©Jefiloenre,” Sdence 
3Mi(2Q0ft): Xd31^£22. 

75. (far Bormtaic A iBro^bx, 14-45. 

76. iPaid lEkbbin, *Can We Mdke Ctime ’Prevention Adiiptiwe % learning bom 

(Other StnfggieB?,'* Shtdi 0 s on <Qmu and Crime Prevention 8 

(IftftR): 27-r51; BkWom, *Mow Tto Pdlice the future: Scanning for Sdemific 
and Hhdmdfoiil^l Innovations Which -Generaie Pesentuli threats and Op- 
■ pnrtitiiitiftB m nirinie,!Pfiiicing and'^Qfo^ellaductiin^’^iin Crmus Science: iiiew 
J^pfproa^m to Preuenting and IBeteCdng Crime, ed. M.’Smith and K. MUqt 
( r;rii l<mipto n, !UKi WiUan* iO®®); WiBiam J. Gbaniblisa, Soieman; A Praf^ 
shmil Thiefs fowmey {1 ft84; teprint, lincoln, ms iJJnivetae, 2004). 

77. lucbatd wah^ ‘CrimiMilB fry to Outwit ©MA," USA Today, August M, 

26()0,ihttpd/wwwfoirfoxkllab.oQn)/htintfoewsihtnih A.IDu^ iRape 

Cases Go -Onsdlved: Pdlke and lEicpcrts Put Part df the IBlame on Crime 
'Miow, Which -Can Provide ^Chies on Covering One’s f tadtes* ^ewsday, Sqp- 
itetnher 1ft, 20<^ Simem A. Cote and Sjadtel ©it»o^¥iUa, '^CSI and Its Pf- 
i&w?*w. Jinriatj and the (Budien of PcoOf,” MetV ’B^land lAwJBionew 41 

_ __ - A ^ -m. .iij** .lA • >S 



fhekCimiBS,* Isfett^ March IS, 200S. 

78 , liaiEisy C. Ijswne, JMi‘Oettm^ iLeanai?nMtn, et ul., Arte^ 

iDMA: ’BuUtBng Jim Ckou^s ©atabMe* (]»pBr pmahiced :for (foe CoimcU for 
Cenedcs and itt rnariomd contemiKe, ‘IFomnsic BMA Phm&ases 
anil Race: Ussaes, Ahuses and A(nion8,’’ 'hdd June i^08, at iJfew fork 

Its 





79. Rebecca 


.forlFormisic 










BQ. «.cntiqi» "cidluxe” tnd a^fMifgent.dtt^ 

cof-what i^e !tSKiii "ioieiitffic ^oiilture” fiht^ -mean tin ;liie iflon iieiit *rf ^fefsntk 
foienae, lee Simon C:dk, ^Aeoiikimiiqi a^otemic Sdenoe! WUxtit 9i ^Scientific 
;Cttittt«V anfi l4ow Can iFofeiaic Science Adoiw WbaaLaw 

JmmudM (2090):43S-i72. 


81. ^Xhdier ihe 2004 Ji^iee for Ml Act, i^enciee applying for ^iederBl Ccnncdell 
.l^nfe :to itippott ^foieniic HVMA [tasting mitst ceitify ithat a .gotnecnment en- 
exiMi and an asptointate ^pwncess is in jiiace Tto cmidiict indepeadent 

invatitigXttOnS limo jtU<^lionB of aenOUS nedli fltMta** nr ^ritit an - 

itidlly affectiag the ^niiQgnty .of [forensic :i»idt6. Moanomi; a renew off the 
jptogram % the in^pectiir ^general of the US. iSiqpanment Of ]][u8tice [found 
that manr state and itooil crime yhoeatorios that Ittd ’mceivad ^grants did 
^ meetthis staidly iFor tnuu^ilabs, no quOlffiM .efttiQr.e 9 tMtad 
(ine allegtCions of imkcondoct, and iim tpHtceas \was iin <|ilaoe iti> entuze that 
allegations were .referred to [Qualified ^enritiea. i0S. iDwaa r ttaent of linnice. 




tajTgiEg rir>¥ftyiinattisiiffroarrf TmsoaiwHti -_ 


*iew (Of the ^Office of Jimkae iPrt^num* [Saiil Coverdell .Forensu: ^t*^*^*^ 


ibeprowement Cicants IPrtgjcam” ganuaty 200«),httprf/wwwiju8tiee;aov/Qig 
/reports^lP/sOSf^^/^ 


1. ^Rutfa ifiihbard, *‘lihe H-heogy and IPtacriee tof Genetic !RediigtionBBu--jFffom 
MendelsiLawajtD^jGeneticiRi ^ iM MH i i npj ^ywi 

and roMwrdt aIJwwioryRio/qg^t(ea..C A, jlS, lt«.»ir 

^ iL {Uttdom Aliison and tBuOry, mSiy^SS^ M. miHoandlE F/fiaundecs, 
‘Mfeinatum and lilatu^ Mbdianism 8id1felee8t^,”im 

Rtologiaif IBete mwaam , [85-902. 

2. iR.Mitbhaid.andR. Wa^MB0lBdiifgi0K:Genei^i^0i: M€nviGtmeiic>h^fomta- 
tK>« is JEhrodumljtmd lHatupidatedli^ Seientk^ Bh^mems, SmpikfsietSt 
sunmae Ckm^emies, /fida eaifawa;, <and law SEnfowans, w^ a new dherwetd 
(Bosnm: Beacon Pzeas, 1997); ‘^.^^odii^ .dbe <(3enc Mjth,* a cmtwmarion 
ihetwaen Ruth iHuhhaed and iFmnk R. A^u«io, 1997, ht|pi//gender.eserver 
^oigfexFl<^dii|gTtheigBiietm7th;ht^ 

3. Mo and Saunders, “Adstfinaion and ;Natn^ MPW.iMoand’R T. 

'Saundna, *^Bqrood iSIeo^liaiwiniran^An <%igenettc Approadt n> lEvobi- 
i^^JJoimud efWheoreticdlBiahgi^ 78 (1979): 673-491; M.-^W.liQ,[Gi»ie- 
tic Etigweewflg: Bream or N^tfmaref ^Btrnit^ ihe Tide m ^e Brave 
World of Bad Scseme and Busm&St 2nd .ed,, isby. and updated (New 
York: [Comiimum, 20(H)). Myddfihition cdsdeaice hfeom Ho, Canefe: £t^- 

4. llMd,; M.-^/Bfe, ‘UjringwiditheiFl«idCenoinc,”;Ki^^ 
2{l03,.ht(p:/i^www.ibsis^oig4ukMiddGenoaK:{di^. 

5. "^antimi Jazz iitternew widi Mo % ©avid Riky, Rol- 

lin ihlicC^a^,.aiid S uzanne Scimehlei^^SciaKie itg 'S&siet^ 47 -^ng riir«wi>»| g^ 

4. ITichOias'^de.^A ©e(atfeI.ateeCffl Ykltfe Ttew 1!>W , 

¥mk Ffeies, .June 12,2010. 


^tjgJI uljJUJtfllJI 


7. M.-W. Ho, “Human Genome Map Spells Death of Genetic Detenmnism," 
ISIS News 7/8, February 2001, http-7/www.i-8i8.org.uk/Ui8new8/i-8i8new87-l 
,php. 

8. N, P. Paynten D. 1. Chasmanj G. Par6, et al., “Association between a 
Literature-Based Genetic Risk Score and Cardiovascular Events in Women,” 
Journal of the American Medical Association 303 (2010); 631-637. 

% Wade, “Decade Latcii Genetic Map Yields Few New Cures.” 

10. Ho and Saunders, “Adaptation and Natural Selection.” 

11. M.-W. Ho, “Epigenetic Toxicology,” Science in Society 41 (2009); 13-15, 

http://www.i-8i8.org.uk/epigeneticToxicology.php. 

12. M.-W. Ho, “Epigenetic Inheritance through Sperm Cells: The Lamarckian 
Dimension in Evolution,” Science in Society 42 (2009); 40-42, http;//www 
.i-sis.otg.uk/q^igeneticInheritance.php. 

13. 1. p. Vitullo, A. Curatolo, et al., “Retrotransposons, Reverse 

Transcriptase and the Genesis of New Genetic Information," Gene 448 
(2009): 180-186. 

14. Ho, “Living with the Fluid Genome.” 

15. Ho, *GM Is Dangerous and Futile.” 

16. ENCODE Project Consortium, “Identification and Analysis of Functional 
Elements in 1% of the Human Genome by the ENCODE PUot Project,” Na¬ 
ture 2007 (2007): 799-816. 

17. M.-W. Ho, “GM Is Dangerous and Futile," Science in Society 40 (2008): 4-8, 

htq>‘y/www.i-si8.org.uk/i8i8new8/8is40.php. 

18. Ho, “Living with the Fluid Genome.” 

19. A. aspi, J. McClay, T. E. Moffitt, et al., “Role of the Genotype in the Cycle 
of Violence in Maltreated Childroi,” Science 297 (2002): 851-854. 

20. E. Balaban and R. Lewontin, “Criminal Genes,” GeneWatch 20 (Match/April 

2007): 10-15, http;//www.councilforrespon8iblegenetics.org/genewatdi/Gene 
WatchPage.aspx?pageId=275&archive«yes. 

21. M.-W. Ho, “From Genomics to Epigenomics,” Science in Society 41 (2009): 
10-12, http://www.i-sis.org.uk/istsnews/8is41,php. 

22. C. H. Waddington, The Strategy of the Genes (London: Allen and Unwin, 

1957). 

23. Ho and Saunders, “Beyond Neo-Darwinism.” 

24. “Epigenetics,” in Oxford Dictionary of Biochemistry and Molecular Biology, 
cd. Richard Cammack et al. (New York: Oxford University Press, 2006), 221. 

25. Ho, “Epi^etic Inheritance through Sperm Cells”; M.-W. Ho, “How Dcycl- 
opment Directs Evolution; Epi^netics and Generative Dynamics (invited 
lecture for “Evolution and the Future,” Belgrade, Serbia, October 2009), 
forthcoming in proceedings, http://www.i-sis.org.uk/howDevelopmcntDi 
rectsEvolution.php. 

26. H.-W. Ho, “Epigenetic Inheritance, “What Genes Remember,” Science in So¬ 
ciety 41 (2009): 4-5, http://www.i-sis.org.ukfisisncvre/sis41.php. 

27. Ho, “GM Is Dangerous and Futile.” 

28. C. Lindqvist, A. D. janezak, D. Natt, et al., “Transmission of Stress-Induced 
t jf an ujng Im pair ment and Associated Brain Gene Expression from Parents to 


458 



UlLol^AJi 


Oftsprittg in Chickens * FLOS One 4 (2009): 1-7, e364; M. 'Weinsjock, 
^The Potential Influence of Maternal Stress Hormones on Development and 
Mental Health of the Offspring,” Brain and Bthavhural Itmmmolofy 19 
(2005): 29^308. 

29. M. S. Martin*Gronert and S. E. Oxanne, “Maternal Nutrition during Preg¬ 
nancy and Health of the Offopring,** Biochemical Society Traneaedons 34 
(2006): 779-792. 

30. F. A. Champagne and J. P. Curley, “l^igenetic Mechanisms Mediating the 
Ltmg-Term Effects of Maternal Care on Development,” Neuroet^nce and 
Biobehaviortd Baviews 33 (2009): 593-600. 

31. Mortin-Gronert and Ozanne, “Maternal Nutrition during Pregnancy.” 

32. Institute of Corrections, “Relationship between Childhood Ejqperienoes and 
Adult Criminal Behavioui^” Corrections Library, October 31, 2006, http'Jf 
www.aationaliiistituteofcoztections.gov/library/pl5873. 

33. D. Chapman and K. Scott, “The Impact of Maternal Inteigenerational Risk 
Factors on Adverse Development Outcomes,” Developmental Reviews 21 
(2001): 305-325; B. Egeland, D. Jacobvitz, and K. Papatola, ChM Ahnse 
and Neg/sct; Biotodal Dimensions (New York: Aldine, 1987). 

34. F. A. Champagne, “Epigenetic Mechanisms and the Transgenerational Ef¬ 
fects of Maternal Care,” Frontiers in Neuroendocrinology 29 (2008): 
38fr-397. 

35. Champagne and Curley, “Epigenetic Mechanisms Mediating the Long-term 
Effects of Maternal Care on Development”; Institute of Corrections, “Rela¬ 
tionship between Childhood Experiences and Adult Criminal Behaviour”; 
Chapman and Scott, “Impact of Maternal Intergenerational Risk Factors on 
Adverse Development Outcomes”; Egeland, Jacobvitz, and Papatola, Child 
Abuse and Neglect: Champagne, “Epi^netic Mechanisms and ^e Transgen¬ 
erational Effects of Maternal Care”; M. J. Meaney, “Maternal Care Gene 
Expression and the Transmission of Individual Ditferences in Stress Reactiv¬ 
ity across Generations,” Annual Review of Neuroscience 24 (2001): 1161- 
1192; M.-W. Ho, “Caring Mothers Reduce Stress for Life,” Science in Soci~ 
ety 24 (2004): 11+55, http*y/www.i-si8.o^.uk/isisnews/8i824.php; M.-W. Ho, 
“Caring Mothers Strike Fatal Blow against Genetic Determinism,” Science in 
Society At (2009): 6-9, htq>://www.i-sis.org.uk/isi8news/sis41.php. 

36. Champagne, “Epigenetic Mechanisms and the Transgenerational Effects of 
Maternal Care.” 

37. F. A. Champagne, I. C, Wcaveii J. Diorio, et al., “Maternal Care Associated 
with Methylation of the l^tn^en Receptor-Alphalb Promoter and Estrogen 
Receptor-Alpha £3q)ression in the Medial Preoptic Area of Female Off¬ 
spring,” Endocrinology 147 (2006): 2909-2915. 

38L See Champagne, “Epigenetic Mechanisms and the Transgenerational Effects 
of Maternal Care.” 

39. L. A. Smit-Rigtex^ D. L. Champagne, and J. A. van Hooft, “Lifelong Impact 
of Variations in Maternal Care on Dendritic Structum and Function of Cor¬ 
tical Layer 2/3 Pyramidal Neurons in Rat Offspring,” PLoS One 4 (2009): 
1-7, e5167, doi:10.1371/joumal.pone.0005167. 


459 


UliUULOUl 


40i Si5^“fiiiW«EnaliGuielffec» 



s p r ing Ane Kem^tfr in fitaem^Sngfii of iht Nationd 

jjbeadmsf of Sderum of tho UnHad' Statm of Ammca tiOS (200$):. 


3««Sd^34«5. 

41, I Sv m BSwateji et al, “*^sgei«caiionatl®Bacii« o^ C^etic 

DdUfiCK to Ibonf'Tsim F«»ttitoatioit aodiMemoEy Forautoon^ by Jjsmait In- 

4L. E.<D!i.Mcfiiiw«niA.]03&.SiM^ C..IirAto»«9f«t-dl»,'‘®5i|Bnet^ 

<rf iHut C^MHtOQBbtottii. ftaoBpttffi to Mtoman Imto Assaciatn. widi dkib&ood* 


l^totorv Ntonfoa^^ 12: (200l^^ 34!&-S4A; 

43; A. R. T!i^ H. M; MrX Kao^ et dii, ’‘CtoWitood! MkdtoMtaieiic and 
IbkHncee Stomnmiv^. Ftefinttoacy SitppfMt £w «t; Effect of Stress on 
gyHttliw /teg fh g ^"' Btotogfeal' Fsyelfiflftpy €7 (3B5i(ftV 533-534. 

44, rttaiT>p«£ nw8, "Bpigpnedig Sfeabanums and dkaXan^ensEalibnal Effeets of 
MMBtnidCace.*' 


45. R Qi bfeGomnW MMeaneyvandM Sayft/'EHetandtto %ige^ 


ic (Re) 


(20OS)i 121-24; 

46, Tt B* FtaaMn andtEM MSwi8a3v"'tto Ptevai^ Mhchani a m s 

to tbe Stogntotton'. Cognitwn Funcdcwift and Beha.vioui;’* Cmrmt Opinion, 
in Nlmmbiob^, fOS (201i0)i; 

47. McGowsm^ Meaney, alto &yf, (Re)pH^^ainBBtog <rf; 

Fhenotypic E^ififemiicaes^toBduiyidim^ 

2itiidD 


soutces;. 


Survey of die: Etonian: 






c» CidttM, “A Scnonie awy:: lOto/tonhwisary Ctonmentaiyi? 5c^^ 


1 . Eaon 

Z iEai/4faM4i R. Mraws^. “Cenea and^ Sociall Ntomnlto; New Htoeancb Ilinks 
©cues to Fiaendship Netwcato * BSfokotOgy/ Tb<%: Eebroaiy 201:1^ 
Ciuttfene EatoOi “New ME&eimer^ 6«ne Found;” WfefrMID News; 

lOiOf RcdieEt Cdolfc^ “Seaicb> Nmiow- 

tofr for Als^eiincr'a ©ene,” Wmitsda^ FebistMy 20;. Il987r Marit Wbeetei; 
“<I>be!% Gene, Ciamd by Mkwe than, a Hitrd of the Poguladon* 
Eeada to toato;'lt8»ue EJCEA; Mmt/msom April 19; 2010; Jane Ktobjv 

“Thtoj Parents PaM on ‘SSetony CJenes’ to Ghilcbpenj” Indepmuhn^ October 




(jjULdg^l 


4 M. EXoubMk c. 



6>. SHekiiMB^ Ktund^ aiui lUdiltaxii Sbaiii. acbb», ttam-'midiilk' € mmlk Stm^ 
tkm Seitnett md CMifewm (^ew Ibgk: Cohim^ IlixuRnMtgti Blesav, 
20$X)i;ttiBSE Mlhoii^‘‘!li)!Va«i^ l»llaiiiBR (Genciid 

7. Cia^Btiioet^Snft^fiiMiiiLlit^ 

{2mmt4m4»3i 

S. J^lsrlii^m 1. Sla%EJta)!^,etr tJi, ,GtOaC>^^ CJmemhwubmmmidlllfo^ 
tidtty Wi0iihmthrMl9£l.€t^^ 

&c Rbiestch on; Z0(^; 

9l IUbk)^BkDWl^:«uiMnram>lK(BalioI^ Jm^^ 

Mfshtp: h^noiw ]^tarmiiui8itticid$t: {ftritanoae; Center ffrr T^wnwirtimfir 

lOi labioFtininolli».LaittaiItfl^g»zeiiii^,aj^ifi£mim 

€w kii RittiiBacemtatf! RflelE3$* Natim I^iews^ US^ 10' 

(a0i£): 4Z8^43«i 

Idt. Evaluaiioa. o£ CSsiiQinic j^^p^ottioiisv m Rinctice end! (SiSiy^; 

"EGAEf'Worlttiig GiKMii^'KncomnMnditttORS^’* Fel^^ 


12L Bourne ^uctiten^. ‘‘Bloitechnoibgf Mlarltetr ONFernew^” hm uj^diKedi J[t# 
20Mv^ipd/lkreittep«miet&wow%BB8fecom/^ 

'OvennmiviiefZf^^* 

ered^fisCG^tres^'VRia^^ 

14 Jtoiufer l^eiad^ PofttbonK mdi BSoBeti M. C^oErEliBe^ii;. Ite^ 

flCKndh mdd Stunwy o£IHiblk Ftoidii^^ 



17. MotetdiiKdbgy ItK&stiy CNigamzatKuti. “BID A|j|daacb tf^ Ccesne at 

Biittiond Bioeconamy Bhupnn^” ^xess relfem,. Cktober IJv ZOiay hxt^Jf 
iffww.bio^Ol|^iaecKa/pEesSrreteiwe/Bio>appfaatb-4ntBnfc-ggeaEte -narir»n ^|^Hio 
exsmKmqr’^Iu^piint* 

IBv Slislddn KiinB% S&mce m rf>r frmO^ b^em^ Wst$i the lime; ofi Srafits^ 
€dmtpted!theW^ ofBiomedicaliKemtrdifi (l^bainu M0:: Rbwnuui ernii 


19. l!byIHs Caidhei;:£CPif "IlQHt Moving: Research fieom d^ BeiK^ to tbe Ksif 
{tesdmoiiy bftfore Ebnse Subcommittee on M ea ttb^ ^E Sarahingfntn- 
M; Jiily 10y2OO3)> 




20. Ibid. 

21. Government Accountability Ofi6ce» *‘Direct-to>Con8umer Genetic Tests: 
Misleading Test Results Are Further Complicated by Deceptive Marketing 
and Other Questionable Practices^** GAO-10-847T (Washington, DC, July 
22 , 2010 ). 

22. 23andMe, https;//www.23andme.com/he8lth. 

23. Navigenics. http://www.navigenics.comMsitor/genetic8_and_jhealth. 

24. DeCODEme,http://wvmdecodemexom. 

25. Pathway Genomics, https://www.patfaway.com/dna-reporta/health-conditions. 

26. Reptesenutive Stupak, "Direct-to-Consumer Genetic Testing and the Conse¬ 
quences to Public Health*^ (House Committee on Energy and Commerce 
Subcommittee on Oversight and Investigations Hearing, Washington, DC, 
July 22,2010). 

27. Thomas Lord, ‘Cal’s Genetic Testing of Freshmen: Retreat and Declare Vic¬ 
tory,” Berkeley Daily Planet^ August 12,2010. 

28. Claire Robinson, ‘Biotech Crick Denied Tenure,” Science in Society 21 
(2004): 33. 

29. W. C. Willett, ‘Balancing Life-style and Genomics Research for Disease Pre¬ 
vention,” Science 296, no. 5568 (2002): 695-698. 

30. Colin Mathers, Gretchen Stevens, and Maya Mascarenhas, Global Health 
Risks: Mortality and Burden of Disease Attributable to Selected Mafor Risks 
(Geneva, Switzerland: World Healifa Organization, 2009), 31. 

31. ‘NIH Estimates of Funding fox Various Research, Condition, and Disease 
Categories (RCDC) Table,” last updated February 13,2012, http://report.nih 
.gov/ccdc/categories/De£ault.a8px;. 

32. Christopher King, ‘Hottest Research of 2010,” Thomson Reuters Research 
Analytics Group, last updated March 2011, Thomson Reuters Science Watch 
Survey^ http://8ciencewamh.com/ana/fea/llnutraprFea/. 

33. ‘Tuberculosis Fact Sheet,” World Health Organization, November 2010, 
http://www.who.int/mediacentre/ikct^eets/fel04/en/. 

34. Christian Freeh and Nansheng Chen, (2011)‘Genome Comparison of Huinan 
and Non-Human Malaria Parasites Reveals Species Subset-Specific Genes 
Pomntially Linked to Human Disease,” PLoS Computational Biology 7(12): 
el002320. doi:10.1371^oumal.pcbi.l002320. 



jgkULin^ 

ill oj UgjiJLuxi 

Urban and Environmental JaJaadllj oL^LuJi - t ■ 

School of Arts and 05-iall J Policy and Planning 

.Sciences 

Public Health and m 

.Ihfts University ^juUu ykll 4^ Co mmun ity Medicine 

jjall3 j33-all ^ jj«*Sj ■ 


jgb-LJU av9 cLc^ijioJI 

(J 9 JLU 90 JI udU .2 

Oljl^l - <Lpdil J 5 JJI SjLjluuo ■ 

♦OiiprT^I 

qM .Scientific American 51^ jduJI hjUu^ ■ 

.0.33^1 •” .AdLoixtl islAiJI 

4**JI 4*0^^) idJalll g«)>J O^Xo ■ 

.2009 Coj^l .f^Jbdt 4A^jtJ ijiXAPbuull iJ5jJI ej3b> ■ 


463 



ISBN 978 - 99906 - 0 - 478- 8 


V 


■ 


Sl^ Lo5-*.5>a 03^w JlntVl J vjJjLi^ ?j-^ljji 

3 y^l v * u *LI i^A jcislJ^ t 4 ^ doJl g )l kZA u*<IjjJI •^JlaJ5 cOjjo^I 4 SLi_itJ 1^3 i^^ju 

AS3 J)l JjjO ^ - C.l!^ 

J1 l3JiL>J ^Ij^JI ^ eljjp- ^ Uj^ jJJjS. ^^J ^3 S-^.^ 03-Xl ; ^ ja:?' 

« 

L*po 3 - ^ 3^3 ul^ " 34^ ^w.jlaLI ^ 1^1 l^tS CiLUpJI 

genetic determination a^Ai^Jb Ui 55 Jju:l—J jl 4jlj3 Oljn—^ ^^ 1:5 

.jLmij^I 3^ ^ Ll y 3 DNA ^33-^^ joa^I aaftL-gjl 

^\Sj^ ^*‘ ^ ' 1 J ^3 03 ***^^3 ^L—iuiSl jlaa tjljl^ 

4^3^:^ d-jl Jj. jf^l J| j3j_Jaij cUisdl jl-kj ^aJs ,1953 ^L-sJI j DNA ,533—Jl 

^33^^ ji—0^)3 oUa^I Jj j hij ijj taJ^I ^ 4IJIHI3 ^ . vIjL- 1 )jj^I 

1^30 03^ jl (j-o ^Jj3 .3AiJI J^lj^ 4 - 1 ^^ J 5 3 4 aS^Uj^ ^^3^ 

^^33 3’^^3 5^ jIjaI-»Ij 4 jjj jjJI 333JI jdApJI Jf-liij i(jb>tl jLc- ^Iai— jQ 

JjJj> Jk^llllj 3 3 ^ ^^ 3 ^^ ^ ^J 3 ^ ^ j| 3 

(3I3CJI ^JLa) io^l ti3-i 4JIJ3JI3 genetic plasticity 411^1 i-J3jJL)l ^ JSJ l-^ 
d^J—w j 3! JsjA J3^ j lj3i l^l ij3^jill GLoJI 030)^1 <epigenetics 

.3 A I.I) jLb^l j-AMid (j 3I 3 ajJI (j 3I 

S-^.^ JcLjj <Lal 3 Laflj genetic reductionism 4 ^lj 3 Jl 4jl3i:>yi jjisj ^ ^jd3 
LasI^o yj jjy v-fl^3 ^ 4 *a1xJI iojljM ijA {J^ l*I j/vT .., 1 liLt '.j^3jS-3 

Jj 3 i C)L»l^ (j >^^3 5 jLj)JI J| 

















a $k2 pdf. b 1 0 g s pot. com 


I 




I 






-i ^ 

I Mou 


J_jC I I ' T J ^_*_l I 

X ^ 

^_i LJLJ^ i_s I -b I I j L-S JL;- ^_i L_o^ 'i q 

4 _ S JL?t _I Ti _!i J I J j I ■-S_I 0 '-j_I l_b I J 


X 



